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Whatever your problem . . . whatever your need in the ‘ ‘ 

e ust 
photographic industry . . . department heads and profes- mation that will enabl 
sional photographers alike know they can count on Garrick 
for the right answer . . . the right product. How about you? further serve our customers 






Are you taking full advantage of the vast on-hand stocks of 
top quality world famous photographic supplies and equip- 
ment ready to fill your needs at the Garrick warehouses? 
And . . . important, too, are you taking full advantage of 


the huge storehouse of knowledge that’s available to you 
through the unequalled experience of Garrick trained tech- 
nicians in the photo field. 


CALL TODAY t:3590 © c.esas PHOTO SUPPLY, IN 









DETROIT: 3166 CASS AVENUE e GRAND RAPIDS: 1116 PLAINFIELD, N! 




















































































































The automatic focusing system in the 45AF enlarger assures 
precision enlarging at any magnification within its range 
_ from 14/2 to 16X. The critical tolerances in the plotting 
of the logarithmic curve of each cam for each matching 
jens produces needlepoint sharpness at even the most 
minute and frequent changes of magnification. Gone is the 
annoying necessity for manual correction that has charac- 
terized other autofocus enlargers which were originally 
designed for manual work and modified for autofocus. 





Light-tight ‘‘Duplex’’ lensboard as- 

sembly... exclusive with Beseler 

. . + permits correction to cancel 

out optical and mechanical lens 

problems. This unusual feature 

enables the Beseler Autofocus En- 

larger to produce optimum reso- 

lution . . . at the four corners ‘a 
and the center of your picture ~ 

simultaneously. 





t to keep 


Maximum illumination and com- 
h plete coverage from 8mm 
1 the ever (MINOX) to 4” x 5” negatives 
without changing, storing or 
handling costly condensers. 


intly pro. 
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New Rigid Pyramid Struc- 
ture assures vibration- 
ul wate con the’ meat severes 
conditions. Th e N OM 
piece Beseler 





Negative Stage .. for 
fast, smooth operation. 


' Opens and closes 
it that i with one simple 
movement. 
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See costs more 

udied Koopa, fiters mounted, ‘cata than any other 

lens stage ‘where they really . . 

belong . . . ready for instant enlarger in “ne field! 


ns infor use . . . and light-tight! 


ole ust why? 


Unusually heavy 134” thick 

ude Gecmeerenaed ioiduien The new Beseler Autofocus Enlarger costs more because it’s worth 
omers. area. - more. $500.00 may be a lot of money for an enlarger, but for the 
sum total of its features, the Beseler 45AF is priced under its real 
value. Not an old “manual” enlarger modified for autofocus operation, 
ace: the Beseler Autofocus is completely new. Designed specifically for 
eeu ae tr aed AUTOFOCUS use, it contemplates every requirement for Black and 

mural enlargements. White and Color work. 
In features, functions and appearance, the new Beseler 45AF is in 


marked contrast to conventional design. 


| - See the Beseler Autofocus ; | 


lar file’ 








Bescolor Head embodies heat ab- i 
sorbing filter and compartment for at your authorized Beseler 
placement of filter material (Printon, Dealer today . . . or write 
j 4 etc.) between two 642” polished li - 
condensers; heat absorbing filter is for complete literature. h i 
pay aad oe pa — filters 
1 S. Rotating Lam ap per- : 

mits the correction of lamp position Charles Beseler Company 

even illumination, e { 215 South 18th St. East Orange, NJ 

/N 
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Compare the BAR-RAY Price List on Model 1830 Type “‘C” Processor with any Other 
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4 Complete plumbing, gas 
on lines and electrical work 
is factory built and tested 
when complete system is ‘ 


ordered. Installation at 


oo Fea 


your plant requires only 
\ connecting to hot and cold 


\ , 
, water, drain and power. 


~—_—MAa“- 





TANK $3,954.00 1 +1844 Rapid Dump Wash Tank $ 320.00 | 
Plumbing Fixtures: 7 #1842 Automatic Gas Feed Ports @ $48.00 336.00 ‘ 
12 #1316 and #1317 Control and Flow Valves 1 +1831 Heating—Cooling—Recirculating unit for 
es... 192.00 developer control to plus or minus 14° F. 1,036.00* (] 
2 #1832 Vacuum Breaker Hose Connections 1 Gas/Air Isolating Valve 16.00 
@ $18.00 36.00 1 #1501 Dial Thermometer with Capillary Tube 24.00 
4 #1832A Vacuum Breaker Inlet Ports @ $12.00 48.00 1 #1838 Gas Burst Control (Interval, duration and 
2 #1566 Positive Temperature Control Valves pressure) 140.00 
@ $57.00 114.00 11 #1845 Cover for Solution Tanks @ $20.00 220.00 
Swing Check Valves @ $18.00 36.00 1 #1837 16x20 Basket — 20 prints (Gas distributor 
4 #1315 Leak Proof Vacuum Breakers @ $16.00 64.00 <i ROC EY SAS MNT oe ' 
So rough-the-Wall Pass Compartment with plumbing 
ALL INTER-CONNECTING PLUMBING NO CHARGE Interlocking Pass Covers * 
6 +1834S—10 gallon Solution Tanks @ $66.00 396.00 Lightproof Stainless Steel Panel : 
3 +1834W—10 gallon Wash Tanks @ $84.00 252.00 Bar-Ray insulated construction throughout 
1 +1835—10 gallon Red Brass Bleach Tank 78.00 TOTAL $7,500.00 


*This is a Bar-Ray exclusive! Not supplied by other manufacturers 


Write for our latest 
catalog, and for data 
on special equipment 
for Agfa, Du Pont, 
Ansco and Kodak 
color processing, in- 
cluding the new Ekta- 
chrome E-3. 

e 


A limited number of 
dealer franchises are 
still open. Your in- 
quiry is invited. 










You are cordially invited to visit our plant and tour its facilities 


BAR-RAY PRODUCTS, 


209-25th Street, Brooklyn 32, N.Y. 
Circle No. 619 on Post Card 


INC. 


Telephone: SOuth 8-1020 











POLAROID CORP., CAMBRIDGE, MASS. POLAROID @® 












This new Polaroid Land film holder is interchange- finder or ground glass. The holder remains in the 
, able with your regular film holders. Slide it in and camera as you shoot picture after picture without 
(1) you’re ready to produce a finished full-size 4 x 5 delay. A new specially designed 4 x 5 film packet con- 

picture of professional quality in 60 seconds. There’s tains negative, positive sheet and developing pod... 

no change in film plane; no readjustment of range- all the elements necessary for a 60-second picture. 


NEW POLAROID*® LAND 4X5 FILM-HOLDER 


Instantly adapts your 4x5 camera 
for 60-second pictures! 








Slip in this new Polaroid Land Picture processes itself inside its The pictures are of exceptional 
film packet, pull back protective packet, outside the camera. In 1 quality, made with either of two 
envelope and take your picture. (3) minute, pull packet apart and ( 4) new Polaroid Land films. The film 
Flip down lever and pull film see the finished picture. If desired, holder costs $49.95. The packets, 


Packet out to process picture. development can be postponed. $6.22 and $7.31 per box of 12. 
Circle No. 624 on Post Card 
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APAC 
AUTOMATIC ROLL PAPER 
CONTACT PRINTER 
MODEL 11-CP 


The most efficient machine ever 
developed for mass producing 
contact prints, the APAC 11-CP 
is designed for speedy, trouble- 
free operation with a minimum 
of attention 


Write for details and prices on 
the complete APAC line 


SAPAST 





AMERICAN PHOTOGRAPHIC 
APPLIANCE CORPORATION 


GREENFIELD, MASSACHUSETTS, U.S.A. 
Circle No. 503 on Post Card 








Industrial Photography 


THE MAGAZINE SERVING IN-PLANT TECHNICIANS 
IN BUSINESS, INDUSTRY, GOVERNMENT AND SCIENCE 


JUNE 1959 
SPACE AGE PHOTOGRAPHY AT AVCO 20 
The exploration of space is a new business and Avco’s photographers are among 
its pioneers. 
DREAM FACILITIES FOR PHOTOGRAPHY 4 


The last word in photographic equipment, Avco’s Still Photography Lab turns 
out 6000 black-and-white and 300 color transparencies each month. 


CREATING THE CONDITIONS OF SPACE TRAVEL 2% 


At the Avco Research Laboratory in Everett, Mass., scientific photographers are 
helping unlock doors which open on to new frontiers of knowledge. 


MEASURING TIME AND SPACE 28 


Over a three-year period photography has grown into the Avco Physics Section’s 
most versatile and important medium of instrumentation. 


MEN BEHIND THE CAMERAS 30 


What makes an industrial photographer? These sketches of the men behind 
Avco’s cameras will tell you. 


BALLISTICS PHOTOGRAPHY 32 


On the Avco Ballistics Range exposure durations of 5/100,000,000 second are 
routinely used to freeze projectiles moving 14,000 feet per second. 


OPERATION GASLIGHT 36 


Monitoring a ballistic missile as it re-enters the earth’s atmosphere results in 
knowledge which brings the stars closer. 


SOLVING THE RE-ENTRY HEAT PROBLEM 38 


Filming the behavior of materials exposed to temperatures up to 18,000 degrees 
F. presents some hot problems. 


FILMING THE UNUSUAL DAY-AFTER-DAY 40 


The action of a missile data capsule as it falls to earth can be described in 
words, but a movie of the event makes a more effective report. 


1/100,000,000 OF A SECOND as 


Stopping a gnat’s wing in mid-sweep is child’s play with an updated version 
of the venerable Kerr cell. 


AVCO’S IN-PLANT OFFSET 46 


Avco’s Graphic Arts Department is geared to print short-run confidential reports, 
a@ company newspaper or identification badges. 


DEPARTMENTS 
6 EDITOR’S MAIL 48 MOVIE CLINIC 
8 INGENIOUS PRACTICES 52 PHOTO PATENT NEWS 
10 TECHNICAL TRENDS 62 INSTRUMENTATION 
12 INDUSTRIAL ROUNDTABLE 79 MICRORECORDING AT WORK 
14 NEW EQUIPMENT & MATERIALS 80 RADIOGRAPHY & ULTRASONICS 
19 SHOP TALK 82 FREE LITERATURE 


INDUSTRIAL PHOTOGRAPHY is pubished monthly by Photography in Business, Inc, affiliated 
with PHOTOGRAPHIC TRADE NEWS. Return 3547 forms to 10 East 40th St., New York 16, N. Y. 
No material in INDUSTRIAL PHOTOGRAPHY may be reprinted without written permission. Copy- 
right 1959 by Photography in Business, Inc. 
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THE WORLD’S LARGEST 
COLOR PHOTOGRAPH! 


made by Color Corporation of America 
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18 ‘Diamond Head, Hawaii, photographed by Ed Betz, Marsh Photographers, Cincinnati, Ohio 
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Another first by Color Corporation of America . . . where experience and 
10 technical knowledge combine to produce color work surpassing any you’ve 
in ever seen. CCA’s skilled staff of top-notch specialists can be depended 
upon to give your color problem the same careful research, production 
4 ‘ and quality control that went into the reproduction of the world’s largest 
i color photograph. 


Whether you are an industrial, commercial or portrait photographer, large 
16 or small, CCA makes it possible for you to get your share of extra profits 
ts, with color photography . . . profits you may be missing because of labora- 
tory problems. CCA works closely with photographers from coast to 
coast, giving them the full resources of the nation’s largest producer of 
high quality color prints and high quality color transparencies. 


You shoot the picture . . . we do the rest. Let us show you how to earn 
additional profits on the color work you have in progress right now. 
Telephone, wire or write to Joe Snyder, President. 


COLOR CORPORATION OF AMERICA 


“The Complete Quality Color Service to the Trade’ 
" 43 West 61st Street, New York 23, New York e JUdson 2-4355 
i In Tampa: 610 S. Armenia Avenue, Tampa 9, Florida e REdwood 7-5353 
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This eighty foot color spectacular, 
made in twenty foot high sections, 
was produced from a negative 
measuring only 2 x 8 inches, or 
825 — 1/100,000’s the size of the 
final Ektacolor print. The picture, 
so big it had to be mounted in an 
airplane hanger, required 2,550 
square feet of paper. It occupies 
the entire west wall of the 
Cincinnati Music Hall Ballroom—a 
realistic, breathtaking ‘‘window-on- 
the-world.”’ 


turn-around service 
anywhere for — 


Dye Transfer Prints 
Type C Prints 
Printons 
Flexichromes 
Short Run Lithography 
Dupe Transparencies 
Display Transparencies 
Photo Gelatin 
Slide Films 
Film Strips 
Film Processing 
Separations 
Stock Pictures 
Retouching 
Mounting 

also 
Consulting Service 











Visit us at the 
PPA National Convention 
at the Statler-Hilton Hotel 
Los Angeles, Cal. 
July 25-31 
Booths 88 and 89 
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The same careful planning that goes into 
Fisher processing equipment is available to 
you in the form of a modern laboratory de- 
sign service. 

FISHER laboratory technicians carefully analyze 
the specific needs of your operation and fol- 
low through with sketches and recommenda- 
tions that will enable you to produce more 
rapidly—at a lower cost without adding per- 
sonnel to your staff. 

Typical examples of Fisher design efficiency 
are: the compact, light weight centrifugal 
pump (pictured above) and the stainless steel 
processing sink (below). 

No obligation on your part . . . costs you 
nothing for this service. Write today for the 
Fisher Job Layout Design questionnaire. 


The Fisher line includes processing machines, 
processing sinks, tanks and trays, controls, 
regulators, mixers, washers, dryers and many 
other products that help to make photo pro- 
cessing a better more efficient industry. 


PROCESSING SINK 


WITH 
» TEMP. CONTROL 


Stainless steel sinks for every job on spacious heavy 
duty cabinets (sink body is removable) or on 
sturdy angle girder type legs. Sinks are welded by 
the continuous seam, Heliarc method. Heavy type 
"316" stainless steel is fused to itself eliminating 
any electrolytic corrosive action. Other features 
include: Curve-cleen corners, Die sumped drain 
outlet, Syphon drain, Adjustable leveling screws 
insulating undercoating. All sizes, length width 
and depth available. Prices on request. 


OSCAR 


FISHER 


COMPANY, INC. 
NEWBURGH, N.Y. 


Circle No. 534 on Post Card 














Concerning the Roundtable 


In his first “Industrial Round- 
table” column, Morris Gordon 
makes the comment, “‘to my read- 
ers, if any.” This is to assure 
him that he has at least one read- 
er, and further, a reader who 
promises to be faithful for better 
or for worse. 

He has started off with all of 
the better and none of the worse, 
but if any of the latter ever creeps 
in, we promise to let him know 
long before we cease to be a read- 
er. 

Because my first contact with 
Morris Gordon was as the leader 
of a roundtable discussion on 
35mm photography at the PPA 
convention in Chicago three years 
ago, I felt it completely fitting 
to open your magazine and find 
him presiding over another 
“Roundtable.” 

My staff and I wish him all 
the luck in the world with this 
column and know that he will, in 
truth, make it a good working in- 
dustrial roundtable.—Robert G. 
W. Brown, Photographic Lab- 
oratory, Connecticut Operation, 
CANEL, Pratt & Whitney Air- 
craft Company. 

Morris says, “One _ faithful 
reader is a start. I'll do my best 
to keep him happy.” 


He Seconds the Motion 


I would like to second the mo- 
tion made in a recent letter to you 
requesting information concern- 
ing the duties and salaries of in- 
dustrial photographers and tech- 
nicians. There is a definite scar- 
city of competent data in this field 
and anything you do to fill the 
void will be an important con- 
tribution. 

May I voice my sincere ap- 
preciation to your staff for the 
work you have been turning out. 


Editor’s 
Mail 


MITCHELL BADLER, Editor 
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Your magazine is a great help to 
people like myself for backing 
up ideas we present to our sy- 
periors. At present, I am most 
pleased with your new Graphic 
Arts department and its emphasis 
on offset printing. It has provid- 
ed me with the justification for in- 
stigating the purchase of a Multi- 
lith machine for our Photography 
Section. 

Your Readers’ Service Section 
has also been most useful, and if 
all your readers contact as many 
of your advertisers as I do, your 
“Ad” staff must be finding it 
easier to make sales. Keep up 
the top-notch work!—Don G. 
Peacock, Photography Supervisor, 
Photogrammetry Branch, Dept. 
of Lands and Mines, Fredricton, 
N.B., Canada. 

Whew! Thanks for all the com- 
pliments. Next time we need to 
promote ourselves, we know who 
we'll get to write the copy. But 
seriously, we are working on get- 
ting the job classification and 
wage data and hope to have it 
ready shortly. 


Dropped Line 


As a result of a printing error, 
a portion of my May report on 
the eighth annual meeting of the 
National Microfilm Association 
read erroneously. It read as fol- 
lows: “. . . a model of the Docu- 
mat Reader with the ability to 
produce immediate monobath 
prints up to 18x24 inches as 
rapidly as the earlier and smaller 
model.” There should have been 
a comma after the word “mono- 
bath,” followed by a reference to 
the Thermofax Model “29” 
Ready Printer, which is the unit 
capable of making prints up to 
18 x 24 inches as rapidly as the 
earlier and smaller model. “ 
Hubbard Ballou, Coluribia Unt- 
versity, New York. 
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a * GRAPHIC POLAROID BACK eliminates costly retakes by 
giving you a “picture-in-a-minute” record of lighting and 
composition before shooting. If you’re shooting in color, it 
will pay for itself in film savings. $83.50. 


Increase your efficiency. Use the many film accessories 
available for your Super Graphic or Pacemaker 
Graphic. Each is specifically designed to do a special 
job better, faster and easier. Here are some of the 


ways they can help you. 









RITEWAY FILM HOLDERS save time by saving pictures. They 
hold sheet film absolutely flat, positioned with precision, 
always exactly in the focal plane. Unconditionally guar- 
anteed for two years. $4.95 each. 





GRAPHIC FILM PACK ADAPTER saves you from getting 
“caught short” when all your other film has been ex- 

sed. Just carry one or two of these handy Adapters 
oaded with 12-exposure film packs for emergencies and 
for extra pictures. $13.95. 





GRAFMATIC FILM HOLDER . . . perfect for action and se- 
quence shots. Most convenient method.of handling sheet 
film ever developed! With this handy, sheet film maga- 
zine you can shoot as many as six pictures in less than 15 
seconds! $26.95. 


Check the “yellow pages” for the name of your Graflex 
dealer. He will gladly demonstrate the Super Graphic 
and its many accessories. Or, for additional information 
write Dept. IP-69, Graflex, Inc., Rochester 3, N. Y. A 
subsidiary of General Precision Equipment Corporation. 


Prices include federal tax and are subject to change without notice. 
Slightly higher in Canada. 








“TE PRECISION 






otediges — — _ ideal for taking color — : FLE 

ack and white. Uses inexpensive 120 size ro : x: 

es When a photo in color is unexpectedly requested, : GRA LL 

shoot on 120 and make a type “‘C” print. Quick, easy, in- 

€xpensive, $27.95. *Trade Mark 
Circle No. 626 on Post Card 
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TEL-Animastand 


with ELECTRONIC ZOOM 
i 
ANIMATION & SPECIAL 


EFFECTS CAMERA STAND 
il 


II 


Greatest value in 
the low cost field! 
Compare the 
many outstanding 

features. 

























Installations thruout 
the world! Embodies 
features of photo en- 
larger, movie camera, 
micrometer and rail- 
road roundhouse. Op- 
tical effects such as 
pans, angles, zooms, 
quick closeups and 
every variation for 
trick photography is 
easily produced with 

S. _ Tel-Anima- 








stand. 


TEL-Animastand with 
TEL-Anima _ sliding 
cell board rotated m3 45° 


@ Operates with any 16mm or 35mm camera. 

@ Precision alignment from 2 through 24 fields. 

@ Massive main column (3%4” dia.) and rugged guide 
column (2” dia.) ground for accurate performance. 

@ Ball bearings for smooth zoom action. 

@ Precision machining throughout with .001 accuracy. 

@ 60” zoom; 24” east/west, 18” north/south travel. 

@ 360° Rotational table with precise locking action. 

@ 4 counters calibrate compound; zoom movements. 

@ Twin heavy-duty rods support rigid, counterbal- 
anced camera faceplate. 

@ Roller chain drive with ultimate strength 2,000 Ibs. 

@ Acme registration “Standard of the Industry. o 

@ Easy to install & operate. Passes thru 30” doorway. 

@ Heavy welded steel base; Wt. 850 Ibs.; Ht. 9 ft. 









BASIC UNIT Only $2995 


NEW 
ELECTRONIC 
ZOOM 
CONTROL 


features: 
@ Adjustable Dynamic % 
Braking. 
@ Constant Motor Tor- 
que at any speed. 
@ Instant Response at 
any position. 






@ Infinite Variable 
Speeds. 
Only $750 


@®Registered Trademark 


Write for illustrated brochure describing 
many adaptations of the TEL-Animastand 


"The Dept. Store of the Motion Picture Industry” 


5.0.5. CINEMA SUPPLY CORP. 


Dept. R, 602 W. 52nd St., New York 19, N. 
Western Branch: 6331 Hollywood Bivd., Holly’d., cai 


Circle No. 586 on Post Card 
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FLOATING LID 

An excellent floating lid for a 
tray containing a photographic so- 
lution is another tray of the same 








size. (Caution! Lower it gently 
and remove it even more carefully 


to prevent splashing). Due to the 
close fit of the second tray, it is 
effective in hindering oxidation. For 
example, even partly used paper 
developer will keep its strength 
two or three days when protected 
in this way. This covering can 
also be used to keep down the odor 
and prevent the evaporation of the 
fixer. — Ralph Krubner, Irvington, 
N.]J. 


TRANSPARENCY BOX 


Photographers who want to 
make their own retouching box 
and transparency viewer need 
only a few simple props and a 
sharp knife. A hole is punched 


into one end of a discarded box 
to admit a 15-watt frosted bulb. 





The cover of the box is cut out 
and a piece of 414 x 5\-inch 
ground glass is attached to the 


Ingenious 


Practices 


JAMES J. HUGHES, Executive Editor 


— — 
— —— 


top with paper masking tape. For 
truer color rendition, a 40-watt 
blue bulb can be substituted to 
do away with the reddish tones 
of the frosted bulb. To make 
the box more suitable for te- 
touching small areas of a nega- 
tive, a piece of black cardboard 
with a hole cut in it can be at- 
tached to the top with masking 
tape as a hinge. — Arthur L, 
Schoeni, Chance Vought Aircraft, 
Inc., Dallas, Texas. 


TELEPHOTO FINDER 


Photographers who use tele- 
photo lenses on a Speed Graphic 
have difficulty knowing how 
much of a field the lens includes 
on the negative. An adapter cut 
from a piece of clear plexiglas 
will show the actual field of view. 
From the center of a 344x4” 





— 

















piece of 1%” plexiglas, which fits 
inside the spring finder of a 4x5 
Pacemaker, cut a hole 214 x 3”, 
leaving a half inch on all sides. 
This indicates the field covered 
by a 10-inch telephoto lens. 
Grooves cut in the plexiglas on 
the top and sides hold it in the 
wire finder. To make the picture 
aperture more readily visible for 
quick sighting, the inside hole can 
be painted with a small red line 
or lined with 1/16-inch Scotch 
tape. — Art Schoeni, Chance 
Vought Aircraft, Dallas, Texas. 
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Lhe Seily Lous Henilage j uncompromised unage quality 
Summicron image quality 
is now available in 3 focal lengths 


ALL WITH MAXIMUM APERTURE OF /2 


The remarkable characteristics of the }0mm Summicron f/2 lens are now also available in 85mm and 90mm 
focal lengths. That such image quality could be retained in f/2 lenses—and in 8 focal lengths—is a tribute to 
progress and perseverance. The more you expect from a lens, the greater will be your appreciation of these new 
f/2 Summicrons. All three make full use of newly designed rare earth (lanthanum) elements. Over-all sharpness 
and resolution border on the fantastic. At full aperture, there is not a trace of vignetting, nor any sacrifice in 
image contrast. All three lenses deliver optimum resolution at least one full f/stop faster than lenses of compa- 
rable focal length. The degree of correction is equally noteworthy. More important than specifications, is the use 
to which you can put these Summicrons. To stalk darkness? Of course! But more practically, to gain wider use 
of the high-resolution, fine-grain emulsions —to retain image quality in poor lighting conditions. And with color 
films, the added advantages of Summicron image quality with f£/2 speed, opens limitless new opportunities. 
Whether you seek new versatility in a 50, 35, or 90mm lens—or all three—see your franchised Leica dealer. 


50mm Summicron ¢t/2 90mm Summicron ft/2 35mm Summicron t/2 

7 element Gauss-type formula, in features lightweight mount for steadier virtually eliminates wide-angle distortion. 
rigid bayonet mount for the Leica hand-held shooting at slow speeds and Features oversize front and rear elements 
M-3 and M-2 or in collapsible thread built-in telescoping lens hood; 6 ele- to increase “full-aperture” performance, 
mount for previous models, $129; ment Gauss-type formula, in bayonet or and unique finger-tip focus lever; 8 element 
also in dual-range bayonet mount thread mount, $199.50; in short mount Gauss-type formula; focuses down to 2’4”. 
with focusing and parallax compen- for reflex housing, $192 (basic lens can In bayonet (M-2) or thread mount, $174; 
sation from infinity to 19”, $168. be adapted to short mount for dual-use). for Leica M-3 (with RF Attachment), $207. 


aseh 











Other lenses in the Leitz Heritage include: Summarex, Summaron, Summilux, Summarit, Elmar, Hektor and Telyt. 
Circle No. 559 on Post Card 
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BURLEIGH BROOKS, INC. 


10 West 46th St., New York 36, N. Y. 


PONDER & BEST, INC. 


814 North Cole Ave., Hollywood 38, Calif. 
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Technical 
Trends 


by GEORGE ASHTON 


—_—_— =a a 


The Speed Rating Situation 


Back in the late twenties and 
early thirties, the European pho- 
tographic world was bedevilled 
by an insidious disease known as 
Scheiner inflation. Paralleling 
exactly the monetary inflation of 
the period, this film-speed rating 
inflation led to the debasement of 
a perfectly sound and well estab- 
lished method of indicating the 
speed of a piece of photographic 
sensitive material. 

Perhaps more than any single 
thing, the introduction of the 
Weston photo-electric exposure 
meter did much to clear up this 
situation and to provide the pho- 
tographer with a complete set of 
film speed ratings which were in- 
dependently assessed and assured 
an adequate level of exposure. 

This stable situation was con- 
tinued when the American Stand- 
ards Association, in 1943, pub- 
lished the American Standard 
Method for Determining Photo- 
graphic Speed and Speed Number 
Z38.2.1. — 1943. There were, of 
course, basic differences in the 
criteria used to obtain the speed 
of film from sensitometric data 
between the Weston and the ASA 
systems. But by a mathematical 
device, the speed number as- 
signed to any given material was 
arranged to fall halfway between 
the speed numbers given by the 
two systems, Weston and GE, 
then in common use in the United 
States. 

A similar device was used by 
the British Standards Institution 
in 1947 when British Standard 
1380:1947 was published. This 
standard parallels the American 
one exactly but gives the final 
working speed number in two 
figures followed by a degree sign, 
and was thus in a form and at 


such a level that exposure meters : 


calibrated in Scheiner numbers 


could be used with the new sys. 


tem. 

The gradual movement to in- 
ternational agreement on film 
speed determination gained fur. 
ther impetus when the German 
standard, DIN 4512, was pub- 
lished in final form in November 
1957. This revised German 
standard gave promise that of- 
ficially determined DIN speeds 
would be just as reliable in prac- 
tical use as ASA and BSI speed 
figures and, what is just as impor- 
tant, conversion between the 
three systems was placed on a 
firm basis by a note in the Ger- 
man standard to the effect that 
21° DIN is equal to 100 ASA, 
Since the introduction of the 
British standard, conversions 
from ASA to BSI have been 
readily accomplished on the basis 
that 31° BSI is equal to 100 
ASA. 

On this basis then, things 
would seem to be on a sensible, 
rational footing for exposure 
meter manufacturers, film manu- 
facturers and photographers. 


Safety Factors 


More recently, however, the 
exposure indices provided by the 
American and British standard 
systems have begun to be criti- 
cized on the grounds that they 
lead to over-exposed negatives 
and the phrase “safety factor” 
has begun to be bandied about 
as the real culprit. It has been 
commonly stated that ASA and 
BSI exposure indices incorporate 
a safety factor of either 21/4 times 
or 4 times in the direction of 
over-exposure. 

continued on page 75 
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for unfailing performance 





Photographed in England by Nigel Redhead on Ilford’s FP3 emulsion; 
exposed for 1/10 second at f 16 and developed in Ilford ID11. 


PRIDE OF WORKMANSHIP is innate in every conscientious Films for Every Purpose 
craftsman . . . especially in Great Britain. Perhaps that is one HPS (ASA 400) 

reason why industrial photographers across the U. S. are turn- . - . for available light photography 
ing in ever-increasing numbers to British-made Ilford films HP3 (ASA 200) 


and plates. ... for year-round 
versatility, indoors or out 


They have found that the Ilford name guarantees consist- 
ently superior performance, day in and day out. They have FP3 (ASA 64) 
found, too, an i i ide in th lity of the print . . . for fine grain fidelity 
th : d : a a a o prints and superb enlargements 

ey produce. 

, ; PAN F (ASA 25 

If you don’t already use Ilford, try it and see what we yg hesciea —— 

mean. If your present supplier cannot serve you, write us. brilliance in 35 mm enlargements 


ILFORD ING. 37 WEST 65th ST., NEW YORK 23, N.Y. 


IN CANADA: CANADIAN DISTRIBUTORS FOR ILFORD LIMITED, LONDON: W. E. BOOTH CO., LTD., 12 MERCER ST., TORONTO 2B 
Circle No. 548 on Post Card 


Industrial Photography @ June, 1959 





a 


erage esr 


i» 
7a 


7 








éthol/(/ FG 


THE ONE 
ULTRA FINE GRAIN 
DEVELOPER 
THAT DOES THE WORK 
OF TWELVE 


~ee and much better! 
| 
| 


High contrast... high speed... 
low contrast... fine grain... 
proportionate ... soft working 
Frustrating isn’t it? The biggest prob- 
lem after taking a picture is what 
developer to use. 







Now — with éthol’s UFG — you can 
solve any processing problem and 
get ultra fine results with any kind 
of film in an average developing 
time of 3 to 6 minutes. 








Use it and you'll agree, for your finest 
| shots, no other developer will do. 


FREE TRIAL OFFER 


Buy a gallon, receive a 
quart free. Use the quart — 
if not completely satisfied 
return the unopened gal- 
lon to your dealer within 
30 days for full refund. g= 


BOTH FOR ONLY $350 | @Z 
(list) & 





& ol 











PLYMOUTH PRODUCTS CO., INC. 
1770 W. Berteau Ave. ¢ Chicago 13, ill. 
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Echoes of a Master 


Last month, Rus Arnold, the 
well-known midwestern industrial 
photographer, gave us an insight 
into his meth- 
ods of opera- 
tions as a free- 
lance. To con- 
tinue our con- 
versation, I 
asked him for 
specifics as to 
the type of 
equipment and 
film he used 
and some of the procedures and 
techniques that his long-time ex- 
perience has proved best. Here’s 
what he had to say: 


Morris Gordon 


Morris: Would you say the min- 
iature camera played an important 
part in industrial photography? 
What about the large cameras? 

Rus: The miniature camera cre- 
ated a revolution in industrial pho- 
tography. It always takes change 
in equipment to bring about change 
in the way things are done. It’s 
almost impossible to get people to 
change their way of taking pictures 
unless you first change their cam- 
eras or lenses or lights or film. 
If all of industrial photography for 
the past generation had been done 
with the 35mm camera and avail- 
able light, we would inevitably 
have reached a stage where there 
was no longer any originality, no 
longer any creative thinking. Then 
along would come the 4x5 or 5x7, 
with its swings and tilts, and the 
flashbulb or strobe or photoflood, 
and here and there in the indus- 
trial field a photographer would 
suddenly exclaim with wonder and 
delight at the exciting new effects 
he could get. 

It didn’t happen to be that way; 
it happened to be the other way 
around. A photographer went along 
year after year lugging around a 
5x7 or 8x10 on a tripod, or a 4x5 
with a flashgun attached to it, and 
his pictures had a sameness that 
was deadening. One day, some- 


industrial 
Roundtab] 


by MORRIS GORDON, Western Electric 
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how, he used a 35mm or a 24g 

214,said, “Nuts, this is kid styf 
and put it away. Then another day 
came, he tried it again, and sud 
denly he felt liberated. He : 
like a man whose migraine head. 
ache had suddenly and miraculous. 
ly disappeared. 

Or perhaps he never got around” 
to this discovery and went on plod 
ding along in the old way. Per 
haps it was not he but his boss 
who made the discovery. Instead 
of a change in camera, there wags 
a change in photographer-and-cam- ~ 
era. The result was the same — — the ‘a 
pictures had a new freshness, a 
new look at things. . 

The miniature camera and avail ~ 
able light made it possible for the 
industrial photographer to get 
spontaneity, a convincing feeling 
of “this is real, these are people.” ~ 
It simplified the problem of work- — 
ing in crowded areas where tr- ~ 
pods and cables got in the way. 
It cut down on production cost and 
lost production time often resulting 
when people stop working to watch 
or pose, the time and material lost 
because people with one eye on the 
photographer are perhaps a little 
careless and turn out products that 
are later rejected. 

But, of course, the pendulum 
can swing too far. Many indus- 
trial photographers have reached 
the point where they are ready 
to rediscover the larger camera, 
and especially its swings and tilts, 
and to explore again the creative 
control of lighting, with its ability 
to emphasize this, play down that, 
highlight the work areas, obscure 
the cluttered background. What's 
more, there are many newcomers 
today who have never used any- 
thing but the miniature and avail- 
able light, and try to handle all 
assignments with it. 

For every photographer, it’s al- 
ways time for a change. A photog- 
rapher whose work becomes dull 
because of years with a large cam- 
era can switch to 35mm, get a new 
excitement, a new impact into his 

continued on page 88 
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Now, for the first time, the audio 
communicates as clearly as the vis- 
ual. Bell & Howell’s Pan- Harmonic 
sound offers new clarity and richness 
for sharper communication. 


The vastly improved sound results 
from (1) a high fidelity amplifier, 
and (2) a newly designed speaker, 
permanently mounted in the projec- 
tor case itself, 


This permanent location provides 
enclosed baffling for superior fidelity 
and impelling realism. The location 
Rugged Filmosound Specialists are also insures uniform aterntien a : 
sapphire jeweled for 400% longer life. sound, forward and to the sides. Sit- 
Choose from 3 models and many com- ting high, at ear level, it projects 
binations of features! sound above the usual obstructions 


FINER PRODUCTS THROUGH IMAGINATION 
Bell ¢& Howell 
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a new sound in'sound projectors... 


ound Specialists 


and reaches the audience directly. 


Add to this the convenience of a 
clean and speedy set-up, for with an 
integrated system there are no wires 
to string from projector to speaker. 


Thus, in areas of 2,000 square feet 
or less, the new Filmosound Special- 
ists offer remarkably improved com- 
munication and convenience. 


Write for private audition 


Gentlemen: 

I would like to hear for myself, how Pan- 
Harmonic sound can improve our Audio- 
Visual communications. 


Write Bell & Howell, 7164 McCormick Road, 
Chicago 45, Illinois. 
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The first low-priced 
TRIPLE-DUTY 


animation, titlestand 





Model TS-1 
basic Stand 
with camera 
carriage and 


artwork table $895 THE 
TRIPLEX 


Florman & Babb proudly introduces the 
all new TRIPLEX, a top ey. precision 
designed animation stand. It’s manufac- 
ture and workmanship assures you of the 
highest quality results. The F&B TRIP- 
LEX costs less and does more than any 
other animation stand now available. It 
will accommodate Arriflex 16 or 35 mm., 
Eyemo, Maurer, Mitchell, Cine Special, 
Bolex and all 4 x 4 Still Cameras. 


ig 
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3—IN DIAGONAL 
POSITION 


Columna can be locked at 
any angle between horiz. and 
eert.—for angular zooma in 
on table which is locked in 
horiz. position. 


THE PORTMAN 
ANIMATION STAND 


2—IN_HORIZONTAL 
POSITION 
For zoom titles, copy and 
product and puppet stagcea— 





Write for complete descriptive brochures and 
price list. 
Complete stock of motion picture equipment, 
supplies, and. F &B products. 


FLORMAN & BABB, INC. 





68 W. 45th ST., N. Y. MU 2-2928 
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Bert Lefkowitz 
views the 


New Products 


Keep posted on the latest developments in the photo- 


elow has a key number. 


on the subject — without any obligation — circle that 
same number on the Readers Inquiry Card on pages 83-84, 


| 
| 
— field. Each new product and supply item featured 
| 
| 
' 





Unibath 101 


This month’s crop of new products 
is highlighted by Cormac Chemical 
Corporation's line of one-step process- 
ing solutions. Seldom has a new item 
aroused such interest among amateur 
and professional alike. Photographers 
have tried and later discarded various 
formulas since as far back as 1899 be- 
cause of lack of speed, excessive fog 
and short solution life. Now Cormac’s 
Unibaths have come along, and after 
a short but intensive use period in 
the field, appear to have fulfilled the 
manufacturers claims. Cormac has in- 
troduced eight differently compound- 
ed baths, each for a specific use. At 
the moment CC-1, the normal devel- 
oper, and CC-2, for available light, 
have been distributed. I’ve tried both 
and am still amazed to pull a roll or 
sheet of film from one tank in six min- 
utes and have a perfectly developed 
and fixed negative. One of their big 
advantages is the elimination of pre- 
cise temperature control; development 
and fixation go to completion within a 
six minute period at temperatures 
from 60 to 80 degrees. While the 
manufacturer recommends regular 
agitation, I’ve found that after the 
initial turn to two in a tank, the film 
can be left alone with apparently 


| 
| 
If you want more information | 
| 
| 


OWNED DEVELOPER and P10 


ce 


identical results, even past the six 
minute timing. Washing time which 
can be as little as five minutes, and a 
hardener within the solution prevents 
damage to the emulsion when de- 
velopment is carried out at higher 
temperatures. Photographers will be 
quick to realize the advantages in 
using the Unibaths. Faster processing 
times, medium fine grain, simplifica- 
tion of lab setup and the use of less 
highly skilled technicians may now be 
possible. Another formulation CC-3, 
that Cormac will soon release, is used 
to process projection or contact papers 
and has the same advantages as the 
two previously mentioned Unibaths. 
All solutions have their own built in 
hypo neutralizing agent which mini- 
mize staining even with limited wash- 
ing. In addition to CC-1, 2 and 3, Cor- 
mac has plans to market CC-4 for 
X-ray films, CC-5 for lithography, 
CC-6 for motion picture positive films, 
CC-7 for microfilm negatives and a 
CC-8 bath for developing oscillograph 
films and papers. 


Movie Film Processor 102 


The need for a compact, portable 
and versatile processing machine for 
motion picture films has prompted 
Time Automated Manufacturing Com- 








ee ee 





Before you wash another print... 
check the automatic : 





pany to develop the Process Master 
machine. Designed to handle color 
films and black and white negative 
and reversal films, the unit may be 
split in half by removing a single 
hinge pin, permitting easier handling 
and transport. An additional dividend 








is that the user may operate one half 
of the machine for the less compli- 
cated processes while the other half 
of the machine remains idle. This Just set the 
should also lead to easier maintenance | timer .. . it fills, 
and cleaning. All tanks are made of starts, washes 
Type 316 stainless steel for durability ‘call 

and light-tight covers permit daylight automatically 
processing. Nine recirculation pumps 
are used and temperature control ac- 
curate within plus or minus 14 degree 
is built in. The unit is only seven 
feet long by three feet wide and four 
feet high. Power is suppled from a 
220 volt single phase 60 cycle outlet. 





All-in-One Projection 
Display 103 


A nicely designed and constructed 
AV console for the presentation of 


ee 

















> six slides and or movies for lectures, con- 
hich vention displays and training purposes 
nd a is being manufactured and distributed 
vents by Staples-Hoppman Incorporated. 
de- The unit which houses the equipment 
gher has a rear projection screen. All com- 
ee Speedy, durable, compact . . . easy to load, 2 
sing easy to unload! Prints come out clear and Gite 
. . u 
- clean because the Calumet washing action 125 ots - 
: Fe keeps them separated and in constant motion. (8 x 10) at 
C-3, As the {inner sink rocks gently, a motor- one loading 
ised generated wave of water moves from one e 
the side to the other. The water moves upward, 
ths. too, thru a perforated false bottom within Saves time... 
t in the inner sink. Your prints are lifted free in saves water 
= the actively moving water, each apart from 
a h It SMALL amounts of 
re Ponents are controlled from a switch- the others. 5 ears : i 
ha board at the side of the console. By water, changing it continuously. And it 
ny, merely pressing buttons, a movie may speeds washing decidedly. 
: be shown, then interrupted at 
any point to show slides. The movie © Write for your Calumet Catalog toda 
ph a 
P can then be cut in again. A control 
18 Incorporated to regulate the volume 
of the sound film or the microphone 











02 which is used for narration. Slides can ry? 
ble Conveniently be changed with a 10 — Uj ce 





oot remote control . Measuri 
_ 72” x 60" by 33", the ans | MANUFACTURING COMPANY, 6550 N. CLARK ST., CHICAGO 26, ILL. 
me of welded steel tubing with vented, | Manufacturers of Cameras, Photographic Processing, Studio and Laboratory Equipment 
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easily removable side panels. Viewing 
under daylight conditions is possible 
because of the Polacoat screen which 
measures 24” x 33”. The manufac- 
turer also makes a unit with a 35” 
x 48” screen. 


Precision 16mm Camera 104 


Motion picture departments will be 
interested to learn that a new model 
Pathe 16mm camera, the Webo-M, 
has been introduced by the U.S. dis- 
tributor, Burke and James. The cam- 
era has, in addition to its well known 


features, a continuous reflex finder 
system which completely eliminates 
parallax problems, and the necessity 
for accessory viewfinders. The cam- 
era also incorporates a variable shut- 
ter which permits the control of ex- 
posure time, depth of field and the 
production of various optical effects. 
An interesting feature is the audible 
signal made when the variable shutter 
is in the fully closed position, or over- 
winding is imminent. A three lens 
turret is provided with a lock for the 
mounting of heavier variable focal 
length lenses, which may be used 
without their finder system since the 
camera is direct viewing at all times. 
Speeds are from 8 to 80 frames per 
second with intermediate setting pos- 
sible. The camera will run off 22 feet 
of film at a single wind and also has 
a back wind crank with a spindle for 
the attachment of an electric motor. 
The Webo-M comes supplied with a 
25mm f/1.5 Meyer lens, or with a 
full complement of 25mm f/1.4 An- 
genieux, 12.5mm f/2.2 Angenieux and 
50mm f/3.5 Kodak Anastigmat lenses. 
Price: with Meyer lens $495.00, with 
three lenses $745.00. Carry case for 
the Webo-M $49.50. 


Single Lens Reflex 105 


The current trend toward single 
lens reflex cameras has been extended 
to the 120-roll film class with the in- 
troduction by Caprod Ltd. of the 
Bronica which is made in Japan. The 
new camera will look familiar to users 
of previous 214 square single lens re- 
flexes but certain innovations have 


been incorporated in the : 

First of all, the camera is aida Pe 
of almost foolproof design, and em 
ploys interchangeable roll film back 
which permit exposure only jf the 
dark slide is fully withdrawn onl 
possible if the back is not locked 1, 
the camera body. The film transport 
automatically winds film, shutter or 
both when a magazine is attached and 
prevents skipped frames. The instant 
return reflex mirror slides down in q 
scooping motion instead of flipping up 
on a pivot point. Because of the 
greater internal room, deeply recessed 


lenses can be used such as a 50mm 
f/3.5 wide angle. A large knob per- 
forms the focusing, film transport and 
shutter wind functions, and speeds 
range from 10 seconds to 1/1250 
second with a built in, calibrated vari- 
able self-timer. The camera also fea- 
tures a removable focusing hood, and 
a built in large magnifier. Price: 
$489.50. 


Processing Aids 106 


Two new graduated beakers with 
handles, and a safety dispensing jug 
for solutions are available from The 
Nalge Company. Their chemical 
inertness and elimination of breakage 
should make these new items of value 
in any darkroom. The beakers are 
made of extra heavy polyethylene and 
are available in 2500 and 1250 nl 
sizes. They are also calibrated in pints. 
The jugs come in 5 gallon and 2 
gallon sizes. Both types have a spout 
permanently attached to the container 
which is fitted with a plug. Handles 
are provided at the top and bottom 
for safe and easy handling. 


Post Sync Machine 107 


Producers and large in-plant movie 
departments will be interested in a 
new K_ post synchronization 16mm 
recording and transfer unit. Designed 
by Vicom Incorporated, the model 
A202 combines a sound-recording 
panel, a playback panel and a con- 
tinuous projector mounted in a single 
unit of small size. An additional play- 
back panel can be joined to the stand- 
ard machine to permit mixing from 
two tracks. Recording dialogue im 
sync with the picture may be done on 
either edge or center track, and mag- 
netic or optical track may be trans- 
ferred to magnetic track using the 

continued on page 59 
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SHOp TALK 


@ This issue of INDUSTRIAL 
PHOTOGRAPHY Offers additional 
evidence of industry’s ever-grow- 
ing acceptance of photography’s 
vital role. At Avco, to whom 
we have devoted the entire issue, 
the photographer is an integral 
part of the whole research proc- 
ess, not just an onlooker. Photo- 
graphic personnel are called in 
on all planning sessions and have 
the authority to suggest how they 
can best coordinate their efforts 
with those of engineers and scien- 
tists. The fact that Avco’s sci- 
entific photographers are job- 
classified as “Associate Scien- 
tists” indicates how highly their 
work is thought of. 

This is the kind of relationship 
that this magazine has long work- 
ed for, and we hope this example 
will have its effect in other in- 
dustries. 

Incidentally, we hope a good 
number of our readers caught the 
hour-long special telecast of the 
dedication of Avco’s new re- 
search center. Produced by the 
staff of “Omnibus,” it was an 
absorbing report on the com- 
pany’s space-age activities. 


@ The Board of Governors of 
SMPTE have voted to change the 
name of the High-Speed Pho- 
tography Committee. To recog- 
nize the expanded scope of its 
work, it will henceforth be 
called the Instrumentation and 
High-Speed Photography Com- 
mittee. 


@ A _ world-wide directory of 
motion picture laboratories, cov- 
ering 34 countries, can be ob- 
tained by writing the Association 
of Cinema Laboratories, Inc., 
1226 Wisconsin Ave., N.W., 
Washington, D. C. Over 250 labs 
are listed alphabetically by coun- 
try, city, and company name. 





@ The more we hear about our 
planned program for _ next 
month’s Seventh National Indus- 
trial Photographic Conference, 
the more valuable a session it 
promises to be. It is set for Los 
Angeles’ Statler-Hilton Hotel, 
July 25-31. See page 87 for the 
complete program. 

From the opening discussion 
on the future of the photographer 
in industry to the closing tech- 
nical sessions, each day is packed 
with value. In addition there will 
be a huge Trade Show Exhibit 
of the latest equipment and nu- 
merous specialized field trips and 
special events. In all, over 20 
sessions will be held covering 
every aspect of industrial pho- 
tography. 


@ INDUSTRIAL PHOTOGRAPHY is 
proud to again represent the 
photographic industry at exhib- 
its in U.S. Overseas Trade Cen- 
ters in the coming year. We will 
be joining with other leading 
magazines from selected indus- 
tries in the Department of Com- 
merce’s Overseas Trade Missions 
Program. INDUSTRIAL PHOTOG- 
RAPHY will also be used at over- 
seas libraries and trade-fairs. 


@ An organizational meeting for 
a New York Area Chapter of the 
Society of Photographic Instru- 
mentation Engineers (SPIE) was 
held at Little Neck, Long Island, 
on May 28. The organization is 
being formed to meet the needs 
of photographers in the area who 
do instrumentation work and in- 
strumentation engineers who use 
photography. If you fit into one 
of these categories and want to 
obtain more information about 
the organization, contact Mr. 
Donald Bass, Flight Research, 
Incorporated, Suite 224, 116-55 

continued on page 86 
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Data Reduction 
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Printed Circuit and Nameplate Photography 


The demands of today’s re- 
search in missiles and space ve- 
hicles have opened up many new 
areas of work for the industrial 
photographer. 

The exploration of space is a 
new business. It is being pio- 
neered by 6000-mile interconti- 
hental ballistic missiles. To pro- 
duce a re-entry vehicle, or nose 
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by DR. CHARLES J. BURTON 
Vice-President 
Avco Research & Advanced 
Development Division 


cone, for the Air Force Titan and 
Minuteman ICBMs, the Avco 
Corp. has built up in three years 
an organization of 2300 employ- 
ees, 50 of whom employ photo- 


Engineering Reproduction 


Photographic Instrumentation 








Nondestructive Testing Group 


graphic skills in their work. 
Support Research 


Actually only 12 of the 50 per- 
sons involved in photography at 
Avco carry out normal photo- 
graphic work. Most are in pho- 
tographic functions in support of 
research. Some persons are in 
such highly specialized areas that 
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30,000 VOLTS 





One of the fields of specialized study at Avco is magnetohydro- 
dynamics. Photographers at the Everett Lab say it is easier to 
photograph than to spell. 


The Avco center for engineering and applied research was officially 
dedicated on a special hour-long te!evision program at the end of 
last month. 


they are termed “Associate Scien. 
tists” and actually perform re. 
search functions. 

Because Avco’s work on the 
Titan and Minuteman is being 
carried out under an Air Force 
contract, written and _photo- 
graphic reports, including color 
motion pictures, are required on 
a regular basis. This provides 
both a documentary and refer- 
ence background for our tech- 
nical meetings with the Air Force, 
A full range of audio-visual ma- 
terial, including many slides, is 
used at these meetings to demon- 
strate theories, research or cur- 
rent development work. 

It is important to note that 
photography is used in many 
forms to communicate, in detail, 
the progress we are making on 
our work for the Air Force. But 
it should be noted, also, that often 
photography becomes part of the 
research effort as in delicate pho- 
tomicrographs that show new ma- 
terial structure. 

And, because much of this 


work is classified as “secret,” it 
has been necessary to do the ma- 
jority of the work inside the plant. 











Even the reports are printed in 
a small in-house offset plant. 

In the business of space tech- 
nology, the photographer may be 
assigned to portray systems and 
events or actually be a part of 
them. The work ranges from the 
familiar publicity, advertising, 
formal brochure and portraits to 
highly technical reports. 

The Avco research photog- 
rapher finds himself working in 
areas of aerophysics and aero- 
chemistry, materials, electronics, 
mathematics, advanced engineer- 
ing testing and experimental man- 
ufacturing. 

Not only are the activities di- 
verse; they are also widely sepa- 
rated among the six buildings at 
our Wilmington, Mass. Research 
and Advanced Development Di- 
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vision and the Avco Research 
Laboratory at Everett, Mass. 

Location shooting may be ex- 
tremely varied, from a small boat 
in mid-winter off Marblehead, 
Mass., to a small island in the 
South Atlantic in mid-summer. 
These assignments deal with test- 
ing equipment to be used in the 
nose cone of the missile, or actu- 
ally photographing its return to 
earth from space. And, since the 
nose cone comes in at around 
15,000 miles per hour, recording 
its return poses unique photo- 
graphic problems. The photog- 
raphers say it is very much like 
trying to photograph a meteor. 
But besides a photo record, their 
photographs must also yield data 
on trajectory, speed and tempera- 
ture of the re-entry vehicle. 


Gyrations of a space vehicle 
re-entering the earth’s at- 
mosphere can be simulated 
on this three-axis flight 
table. Such  specially-de- 
signed devices can be found 
in every division, many of 
them the inventions of Avco 
personnel. 


The challenge of such a broad 
range of work places a premium 
on having skilled photo personnel 
with equally high-quality equip- 
ment and facilities. 

As never before, scientists and 
engineers are looking to the in- 
dustrial photographer to help 
solve research problems. The in- 
dustrial photographer, because of 
his special knowledge, has much 
to give. But the technology 
around him is racing ahead so 
fast that he too must learn with 
the scientists. 

If the photographer can make 
his initial contribution to a new 
photographic situation, then grow 
with the project and continue to 
contribute, his personal worth 
will grow too. And so will his 
financial rewards. C] 
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PHOTO LAB TECHNICAL PUBLICATIONS 
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PHOTO LAB ANNEX 
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Dream facilities for photography | 


A She Lab turns out 6000 b&w prints, 300 color 
¥eoo 


transparencies, plus special work, each month 




















by CHARLES L. NORTON 
Photography Group Leader 


At Avco our Still Photography 
Lab complement is 12. Supervi- 
sion is by the group leader, as- 
sisted by the senior photographer 
who coordinates photo assign- 
ments. The remainder of the 
staff is composed of four photo- 
gtaphers, a senior laboratory 
technician who processes color, 
four other laboratory technicians, 
and a clerk-typist. 
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Average monthly production 
includes: 6000 black and white 
prints, 150 35mm color transpar- 
encies, 150 35mm _ black and 
white transparencies, 30 to 300 
color and black and white lan- 
tern slides, 30 anodized alumi- 
num photo plates for console 
dials and the like, 300 color 
prints, motion analysis footage 
varying from a few hundred to a 
few thousand feet, and 50 to 300 
color transparencies ranging from 
4x5 through 8x10. Average 





flash bulb consumption has 
ranged from 100 to 1240 units 
per month. 

These statistics must also be 
considered with a view to the di- 
verse capabilities of the photo lab. 
Continuous-tone photos and line 
work are handled, depending on 
delivery and photography require- 
ments, in dimensions ranging 
from 35mm to 8x10. Labora- 
tory equipment permits detail 
shooting and shadowless photog- 

continued on page 56 





Creating the Conditions of Space Travel 


Friction, radiation and gas shock problems “ 
are simulated, then photographed veo 


by VINCENT J. COATES Jr. 


The Avco Everett Research 
Laboratory, like many other te. 
search organizations, has found 
it necessary to closely integrate 
photography with electronics and 
optics to achieve satisfactory ex- 
perimental data. 

Back in 1955 to assist the Air 
Force in developing nose cones 
for the Titan and Atlas intercon- 
tinental ballistic missiles, the 
Avco Everett Research Labora- 
tory (AERL) began simulating 
gas conditions which these hyper- 
sonic bodies encounter when re- 
entering the earth’s atmosphere. 
Because these experiments con- 
ducted in shock tubes take place 
in a matter of a few microseconds, 
all sorts of instrumentation prob- 
lems arose when attempts were 
made to record the data. Not the 
least of the problems was trying 
to photograph the shock wave 
created by gas striking a model 
while traveling about 18,000 
miles per hour. 

Schlieren was the overall an- 
swer, but the problem of finding 
a satisfactory light source fe- 
mained. With the assistance of 
the electronics department this 
obstacle was finally overcome 
with a unique spark gap. Using 
four capacitors, arranged coaxial- 
ly, a spark gap was created cap- 
able of four discharges within a 
space of three to 150 microsec- 
onds. 

Later these spark gaps were 
used in conjunction with drum 

















<€= lonization gauges and oscilloscopes, 4t- 
tached to this 100-foot shock tube, permit 
recording of minute changes in parts being 
tested. 
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cameras to obtain time-resolved 
exposures. The drum camera, 
which was also further perfected 
to meet the special requirements 
of high-temperature hypersonic 
gas research conducted at AERL, 
rotates film at the rate of 36,000 
rpm. With this device the scien- 
tists were able to obtain four sep- 
arate time-resolved schlieren ex- 
posures within 280 microseconds. 

When a slug of gas moves 
down a 100-foot tube four inches 
in diameter at 18,000 miles per 
hour, temperatures on the order 
of 30,000 degrees F. are not un- 
usual. Intense heat causes all 
sorts of physical and chemical 
phenomena such as the dissocia- 
tion of the gas molecules plus 
great amounts of radiation. To 
study these phenomena numerous 
oscilloscopes are connected to 
shock tubes in which the experi- 
ments are conducted. Each oscil- 
loscope is equipped with a Pola- 
roid camera which produces a 
photo of the oscilloscope trace 
within a minute after the experi- 
ment is completed. 

In studying radiation pheno- 
mena, spectrographs are used. 
Here again time-resolved photos 
are obtained by using a specially 
designed spectrograph in con- 
junction with the drum camera. 

As solutions to the re-entry 
problem began to develop, AERL 
started to turn some of its atten- 
tion to MHD — magnetohydro- 
dynamics. One of the newest and 
most exciting scientific challenges 
of the century, MHD is the inter- 
action of an ionized or conduct- 
Ing gas with a magnetic field. It 
offers a number of potential ap- 
plications ranging from space 
flight propulsion to generation of 
electric power. 

If the instrumentation prob- 
lems in the shock tube experi- 
ments were difficult, those pre- 
sented by MHD were even more 
continued on page 60 
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Scientist (right) studies arc 
wind tunnel oscilloscope. Schlie- 
ren photo (above) is of nose 
cone model under simulated 
flight velocity of 10,000 feet 
per second, 


wr 





Two of the cameras used in- 
clude the 178mm drum camera 
(right) in which film rotates at 
600 feet per second, and the 
mirror camera (above) whose 
air intakes rotate the mirrors 
at a speed of 100,000 rpm. 
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High-speed macro attachment for this Has- 
selblad above has a 483mm bellows draw 
and a 4 xenon flashtube light that has a 
1.0 microsecond duration. Photo (right) 
taken by this unit at £/256.0 is an enlarged 
detail of a high-speed machining operation. 


Measuring 
Time and 


Space... 


photographically 
advances research 
projects of 


the Physics Section 





A. GLENN HANSON 
Associate Scientist 
Physics Section 


Over a three-year period pho- 
tography has grown into the 
Physics Section’s most versatile 
and important medium of instru- 
mentation. The section’s pho- 
tography ranges from sub-micro- 
second ballistic recording (see 
page 32) to hypervelocity motion 
picture work. 

We record either one or two 
dimensional space as a function 


of time in as precise a manner 
as possible through the combined 
efforts of photography, optics and 
electronics. The images obtained 
may appear as quite conventional 
photographs, as blurred streaks, 
or as apparently random patterns 
of lines and dots. They may be 
one, two or three dimensional; ex- 
posed with a Leica or a one-ton 
special-purpose camera; proc- 
essed in FX-22 or warm X-ray 
developer. 

Cameras of almost every con- 
ceivable type are in current use 
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Bow shock wave and wake 
turbulence of test model 
travelling at 5500 fps was 
recorded by air gap arc dis- 
charge on Pan-X film at 0.2 
microsecond. 


in the Physics Section. Of these 
80 scientists, engineers and tech- 
nicians, two photographic engi- 
neers and one part-time dark- 
room technician handle and co- 
ordinate all photographic work. 


In early 1956 the Physics Sec- 
tion began its experimental pro- 
gram supporting development of 
the Titan ICBM nose cone. At 
that time our camera inventory 
consisted of one 4 x 5 Linhof and 
one Hasselblad 1000F. The 
growth in importance of pho- 
tography to the Physics Section 
is to some extent indicated by the 
camera additions, which include: 
three Arriflexes (35mm); two 
Bell and Howell 70-HR’s; 16 
Crown Graphics; 37 RAD-de- 
signed 4 x 5 ballistics cameras; 
three Burke and James 5 x 7 
views; six Du Mont oscilloscope 
recording cameras; and one each 
of the following: WF-8 (35mm) 
Fastax; Pacific Laboratory Model 
V-10 pulse camera; 8 x 10 Dear- 
dorff; Leica I-G; Pentacon reflex; 
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Beckman and Whitley Model 224 
drum camera; Beckman and 
Whitley Model 192 framing cam- 
era, and a rotating mirror smear 
camera of our own design. 

Many of these cameras accom- 
plish tasks which might somewhat 
surprise their manufacturers. The 
Graphics, for example, are capa- 
ble of synchronized “flash” expo- 
sures at shutter durations of 0.01 
microsecond 


1 
(cml second) 
when equipped with the Avco- 


developed Kerr cell shutter. 
The Arris have been modi- 
fied to extend their versatility; 
they will now operate at normal 
cine rates of 8-50 frames per 
second with synchronized strob- 
oscopic flash, giving an effective 
shutter speed of 0.8 microsecond 


. d f 
10,000,000 secon per frame. 


(This has proved to be most use- 
ful when a very short exposure 


2 
1,000,000 







is required but normal framing 
rates provide an adequate num- 
ber of data points.) The syn- 
chronizers—of the reluctance 
pickup type also allow triggering 
of external events such as oscillo- 
scope traces in absolute synchro- 
nization with the camera shutters. 

The Deardorff has also ac- 
quired some unusual accessories, 
notably a rigid extension to give 
a total nine-foot bellows draw for 
close-up work requiring very long 
focus lenses. Other unusual cam- 
era adaptations include equipping 
a Hasselblad with a short focal 
length lens and multiple bellows 
extensions to give a 15x enlarge- 
ment on the film. This combi- 
nation, equipped with an Avco- 
constructed “ringlight” composed 
of four high-intensity xenon flash- 
tubes, produced a series of ex- 
cellent negatives at the unlikely 
effective exposure of f/256.0 at 


second. 


continued on page 60 
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Alphonse Giglio 
Sr. Photographer 


John F. Richards 
Materials Lab 








Here are the men 


behind the cameras 


What makes an industrial photographer? 
These biographies will tell you. 


A. Glenn Hanson | 


CHARLES L. NORTON 
Photography Group Leader 


After five years with Avco’s 
Lycoming Division with the as- 
signment of laying out the pho- 
tographic lab and _ procuring 
equipment, I was transferred to 
the Research & Development Di- 
vision in 1956 as Group Leader 
of Still Photography. 

I was responsible for the layout 
of two new Avco photographic 
labs within the next two years, 
one at Lawrence, Mass., and the 
final installation at Wilmington, 
Mass. I also selected all lab per- 
sonnel and the equipment used. 

My duties, now, include the 
supervision of photographers and 
lab technicians, evaluation of new 
techniques and processes, con- 
sultations with engineers and test 
personnel for special or difficult 
photo coverage, and coordination 
with the work of all other groups. 
In addition, I supervise security 
of classified material, and control 
the negative files within the group, 
as well as the supplies of all pho- 
tographic material. 

I received my first training as a 
naval lab technician and photog- 
rapher from 1942 to 1945. I 
spent an additional year with the 
U.S. Navy from 1952 to 1953. 
It was with the Navy that I first 
had responsibility for regulating a 
lab and laying out my own work. 















From 1946 to 1950, I free 
lanced. I completed photographic 
schooling in 1949 and then work- 
ed in a newspaper photographic 
lab in 1950, joining Avco the 
following year. 

I am a member of the In- 
dustrial Division of P.P.A. and 
the Society of Photographic 
Scientists and Engineers. I was 
a charter member of the Conn. 
Industrial Photographers Assn., 
having served as first recording 
secretary, and am also a member 
of the New England Industrial 


Photographers. 


A. GLENN HANSON 
Assoc. Scientist, Physics Sect. 


My association with Avco- 
RAD began in July of 1956 asa 
member of a newly formed In- 
strumentation Research Group of 
the Physics Section. This group 
was given the prime responsibil- 
ity for development of photo- 
graphic and electronic instrumen- 
tation for experimental projects 
in the section. 

These projects involve control- 
led laboratory simulation of many 
parameters of space vehicle re- 
entry conditions. The instrumen- 
tation of these experimental facil- 







Industrial Photography @ June, 1959 








ities creates demands for extreme- 
ly diversified applications of pho- 
tography. It is a new, challeng- 
ing and absorbing phase of pho- 
tography. 

My apprenticeship in photog- 
raphy was served in both portrai- 
ture and commercial advertising. 
It was followed by free lancing in 
the fields of illustration and pub- 
lic relations photography. After 
that I supervised the equipping, 
staffing and operating of the cen- 
tral photographic laboratory at 
Arnold Engineering Development 
Laboratory, a prime wind tunnel 
test center for the Air Force. 
Later I was employed by a Mid- 
western color motion picture 
processing laboratory, where I 
was in charge of color sensitom- 
etry. 

Immediately prior to my em- 
ployment at Avco, I was affili- 
ated with the Tennessee audio- 
visual production unit known as 
Photo-Graphix Associates, an 
employee-owned association of 
free-lance photographers and 
artists engaged primarily in the 
production of film strips. My 
contributions were documentary 
photography and color duplica- 
tion work. 
continued on page 64 
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Sr. Photographer 





























Charles L. Norton 
Group Leader, Still Photography 









Gilbert Haimsohn 
Group Leader, Motion Pictures 











Simeon Braunstein 
Scientific Photographer 








by A. GLENN HANSON 
Associate Scientist 
Physics Section 





On Avco’s Ballistics Range 


projectile velocities 


up to 14,000 feet per 


second are frozen on film. 


Successful rockets like the Air Force ICBM 
(right) are the end products of ballistics 
studies. 


aos BALLISTICS 
















































Ultra high-speed photography = muzzle at a velocity of approxi- = must not exceed 1/40mm or 1/ 
is the prime instrumentation of mately 1000 feet per second. If 1000 inch. At 1:1 magnification 


our Ballistics Range facility, we wish to produce a photograph _image velocity is equal to object 
which employs 37 still ballistics of maximum definition, we must velocity, yielding a motion at the 
cameras and a variety of special “stop” this motion to such an film plane in this case of 12,000 
purpose motion picture cameras. extent that the image blur does inches per second. To stop this 
Exposure durations of 0.05 mi- not exceed the optimum resolv- motion within the above limits 
5 ing power of the lens-film com- __ requires a shutter speed of 0.08 
crosecond (;00:000,000 second ) bination employed. microsecond 
are routinely used to freeze pro- With a good lens system under ( 8 d ) 
jectile velocities up to 14,000 feet _ field conditions, a resolution of 100,000,000 S*°On® . 
r second. 40 lines per millimeter is usually | Exposure by means of conven- 


This ballistics facility consists | assumed average for a medium _ tional electronic flash would pro- 
of four free-flight ranges designed high-speed film such as Tri-X. duce a blur 12 inches long! 
to fire scale models of ICBM nose This means that the motion blur The Instrumentation Research 
cones and other projectiles at 
velocities simulating conditions of 
re-entry into the earth’s atmos- 
phere. All photographs are taken 
at approximately 1:1 magnifica- 
tion for maximum detail and are 
used for precise determination of 
projectile velocity, drag co-effi- 
cient, aerodynamic pressure dis- 
tribution, and static and dynamic 
stability. High-speed motion pic- 
tures are also used for analysis of 
impact phenomena in terminal 
ballistics studies. 

The ballistics records consist 
of photographs of extremely high 
resolution in both space and time. 
In order to attain optimum nega- 
tive definition at hypersonic pro- 
jectile velocities, the exposure 
duration required to effectively 
stop image motion become almost 
fantastic in terms of conventional 
camera capabilities. In order to 
gain a frame of reference for 
these high-speed phenomena, let 
us consider the problems involved 
in photographing a relatively slow 
bullet such as a 12-gauge deer 
slug, which leaves the shotgun 








a 
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SHADOWGRAPH SYSTEM. From right to left, light source and collimating lens, catadioptric 
light screen that detects presence of projectile breaking beam, objective lens, Kerr cell and 
camera. It was developed by Avco. 


PHOTOGRAPHY 
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Group has developed an electro- 
optical shutter which is capable 
of routine operation at 0.01 mi- 
crosecond, or 8x the above re- 
quirement. (An advanced design 
of this shutter now under devel- 
opment has produced photo- 
graphs at an exposure of 0.005 
microsecond.) The figures above 
represent an ideal time resolution 
which is equal to the maximum 
film resolution. This ideal may 
be achieved when required but 
is seldom necessary. Most film 
analysis is thoroughly satisfactory 
with a motion blur of 1/100 inch 
or slightly less. The Edgerton, 
Germeshausen and Grier Model 
501 stroboscopic xenon flash 
lamps, which allow 0.8 microsec- 
ond duration exposure, have 
proven satisfactory for still and 
motion picture photography in 
the 1000-foot-per-second velocity 
range. 


Above trans-sonic velocities 
commercially available light 
sources are of no use. Projectiles 
with velocities up to 6000 feet 
per second are photographed’ by 
means of an air-gap arc discharge 
light source developed for this 


purpose. Exposures as short as 
0.2 microsecond 


Kae d 
10,000,000 °°" 


are accomplished by this method. 
This provides adequate time res- 
olution for velocities up to 6000 
feet per second. For critical re- 
cording at the upper limits of this 
velocity range, and up to the pres- 
ent maximum velocity of 14,000 
feet per second, the Avco Kerr 
cell shutter is used on all still 
cameras. 

The Avco Kerr cell has been 
developed expressly for this pur- 
pose and yields an exposure of 
0.01 microsecond 


(sa v0e-000 second ), 


It consists of two Polaroid filters 
located at either end of the cell 
with polarizing axes of these 
filters arranged in perpendicular. 
A glass cell containing a trans- 
parent liquid is placed between 
the polarizers. This liquid has the 
property of becoming birefringent 
when a strong electric field is ap- 
plied to it (Kerr effect). Thus, 
light transmitted by the first pol- 
arizer is normally absorbed by 







the second polarizer yielding g 
nearly opaque unit; but when 
voltage is applied to the liquid 
the polarized light in the cell jg 
rotated such that it can be trans. 
mitted by the second polarizer 
yielding a transparent cell. The 
exposure time is therefore con- 
trolled by the duration of the 
electric field applied to the cell, 
The polarizers used are not com- 
pletely opaque in the closed con- 
dition but yield a transmission 
ratio of about 20,000 to 1 from 
the “off” to “on” condition. The 
high-intensity light source needed 
for the brief exposure tends to 
“bleed” through the shutter and 
cause film fog or double expo- 
sure. This requires that the light 
source must be of comparatively 
short duration and that it be syn- 
chronized with the shutter open- 
ing. If you have ever experienced 
difficulty in synchronizing a 1/ 
30-second flashbulb with a 1/ 
100-second shutter, you can sym- 
pathize with the electronic prob- 
lems encountered in producing 
reliable synchronization between 
a  2/10,000,000-second _ light 
source and a 1/100,000,000-sec- 

continued on page 66 





BELOW: Down-range view of the 20mm 
Mann Gun Range, showing installation of 
shadowgraph stations. 
Kerr cell shadowgraph station. 


LEFT: Closeup of 
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Mig CHOICE OF PROFESSIONALS ALL OVER THE WORLD 


Ayco’s Research and Advanced Development Division selects Arriflex to record 

the progress of a data recovery program; another phase in carrying out Air Force 
contracts to produce re-entry vehicles for the intercontinental ballistics missiles Titan and 
Minuteman. The photographs show Arriflex cameras filming a test air-drop of an 
information capsule under development for use in ICBM re-entry vehicles. 


Aveo uses no less than six Arriflex motion picture cameras, both 16mm 
and 35mm. Some are in continuous, around-the-clock use, performing perfectly 
under the most exacting conditions imaginable. 


Arriflex, the world’s most ruggedly reliable, money-saving 
production camera can perform equally well for you! 






















Arriflex 35 and foul-weather gear sported 
by Jack Philo during one phase of “data 
cassette program”, in which a capsule in 
atest drop is recovered off Marblehead 
on the windswept New England coast. 
During critical experiments Arriflex 
motion picture cameras are in use 24 
hours a day. 


The Arriflex is used in-plant too. Here 
it is shown photographing new instru- 
mentation in an environment test pro- 
gram. Through these films, the Air Force 
can evaluate Avco's progress on con- 
facts to preduce re-entry vehicles for 
Titan & Minuteman ICBM’s. 








Discover the reasons why the motion picture departments of leading 
companies and professional producers prefer the remarkably versatile 
Arriflex 16mm and 35mm cameras. Write for complete literature today! 
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“ARRIFLEX 
SERVES 


AMERICAN 
INDUSTRY”’ 


Here Jack Philo, 

Avco cameraman, uses 
an Arriflex 16 during 
“data cassette program” 
on Cat Island, one mile 
off Marblehead, Mass. 
That’s a 32 inch tele- 
photo lens mounted on 
the Arri. Avco camera- 
men carry the rugged 
ARRIFLEX wherever 
they travel in con- 
junction with this 

new data recovery 
development program. 









Avco camerman Mel Miragliotta checks out telescope and 600mm lens align- 
ment on his dependable Arriflex before leaving for the drop test site off 
Marblehead. The experiments were recorded from Cat Island, a lobster boat, 
and a high-flying plane. The one thing all have in common...an Arriflex aboard. 











A Q R i F L a »-€ division of &. Ka I INT G PHOTO CORPORATION 257 Fourth Ave., New York: 10, N. Y. 
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OPERATION 
GASLIGHT 


One of the best examples of 
the cooperation between a pho- 
tography department and optics 
and electronics laboratories was 
Operation Gaslight. This was a 
project of the U.S. Army Bal- 
listic Missile Agency at Hunts- 
ville, Alabama, aimed toward ob- 
taining scientific data directly by 
optically monitoring a_ ballistic 
missile as it re-entered the earth’s 
atmosphere. 

Soon after accepting the Ar- 
my’s invitation to participate, the 
Avco Everett Research Labora- 
tory formed a team under the di- 
rection of Dr. Charles C. Petty. 
Early in the planning stage it was 
decided to use both photographic 
and photo-electric equipment for 
the operation. To meet the pho- 
tographic requirements, Rochelle 
Prescott, who heads both the op- 
tics and photography departments 
of the lab, set about developing 

continued on page 69 


yee { COUPLER 
: {power supply) 
 . (& amplifiers) 
INTERCOM UNIT 
a RECORDER - 


CONTROL PANEL ° 


AVCO scientist, left, uses a lab. 
oratory-designed optical spectro- 
graphic instrument to measure 
the light emitted from a Jupiter 
missile nose cone as it glows 
upon re-entering the earth's at- 


mosphere. 


6 CHANNEL 
RADIOMETER 


RECORDING METERS _ 


INTERFERENCE FILTERS 


MOTION PICTURE CAMERA 


WK f) RADIATION RECORDING SYSTEM 


RADIOMETER 


To isolate narrow regions of the spectrum for study, this hand-held radio- 
metric device was developed. It is an eight-channel radiation recording sy& 
tem equipped with gunsights and hitched to a 16mm camera that photo- 
graphs a panel of meters which transmits data that the radiometer picks up. 





YOUR AWARD... 
SABENA) “JET ’N "COPTER”’ 
HOLIDAY ABROAD 


Beseler Slide-0-Film Uses-In-Industry Award 
Just add your idea— it may come “right off the top of your head” — to 
the fast-growing list of uses for new Beseler-Kalvar Slide-O-Film in your industry! 

If your idea produces the Award-Winning Use—YOU'RE OFF TO BRUSSELS AND 
EUROPE BY NEW SABENA JET, AND TO THE‘HEART OF PARIS” BY HELICOPTER ... ON 
A ONCE-IN-A-LIFETIME SABENA ‘“‘JET'N ‘COPTER HOLIDAY ABROAD FOR TWO! 








CHARLES BESELER COMPANY 
215 South 18th Street, East Orange, N. J. 


Please send full details on Slide-O-Film Uses-In-Industry Award 
and Slide-O-Film Sample Kit. (25¢ enclosed to cover mailing 
and handling costs.) 


Name 
Company 
Address 


5 SS? NR Re det evs 


i‘ TTTrrereeterteteteteLe.teittt.se 


“Between 212°.250° (bo ing water is best) 
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The top photo in pair above shows un- 
satisfactory 35mm record of test sample 
in plasma jet at 18,000 degrees F. The 
highly luminous plasma has obscured all 
surface detail. The second photo, using 
selective filtration and silhouette illumina- 
tion, is a good one. During the process, 
the photographer (below) must use weld- 
ing mask to protect his eyes and shields 
to protect his ears. 


Avco Se. 


Solving The 


Re-entry Problem 


Films reveal behavior of materials in 


temperatures up to 18,000 degrees F. 


by A. GLENN HANSON 
Associate Scientist 
Physics Section 


Of immense interest to missile 
designers is the behavior of ma- 
terials when subjected to the se- 
vere heat encountered by space 
vehicles upon their re-entry of 
the earth’s atmosphere. Avco, 
with the aid of photography, has 
pioneered in such behavior stud- 
ies, and in the subsequent manu- 
facture of missile nose cones ca- 
pable of successful re-entry; that 
is, nose cones capable of with- 
standing the disintegrating effect 
of the re-entry heat. 

A prime research facility used 
in these studies consists of sev- 
eral Avco-developed plasma gen- 
erators. The generators are es- 
sentially large electric arcs which 
super heat air to form a high 
velocity blast of ionized high- 
temperature air or “plasma.” This 


plasma is caused to impinge upon 
a test sample, which is photo- 
graphed to determine the heat re- 
sistant capabilities of the sample 
material. 


Banks of Batteries 


The arcs are powered by sey- 
eral banks of storage batteries or 
by a massive generator and ope- 
rate with cathode to anode po- 
tentials up to 200 volts DC, 
drawing a maximum current of 
2000 amperes. The plasma ap- 
pears as an extremely bright flame 
one to two inches in diameter and 
up to several feet in length. Plas- 
ma temperatures up to 18,000 
degrees F. are obtained. The 
maximum heat flux produced is 
1500 BTU per square foot per 


continued on page 70 





PROP WASH 








industrial photographs come to life 
on HALOID’ Photographic Papers 


Industrial photography has emerged in the last several 
years as one of the most important functions of any 
industrial organization. Similarly, the need for detailed, 
long-lasting prints has grown. Try some of the best 
photographic papers in the business . . . including: 
Varaloid®, an excellent variable contrast paper most often 
used for commercial enlarging ; Halobrome®, a high 
grade projection paper ; Halex®, a contact paper especially 
suited for industrial photography and photo finishing; 
Industro®, a contact paper much in demand for 


commercial and portrait work. Write: 
chen | = HALOID XEROX INC., 59-311 Haloid Street, 


Rochester 3, N. Y. Branch offices in principal cities. 





Send today for your FREE 
Catalog, listing detailed 
Specifications of each... 


emulsion types, printing 
Speeds, contrasts, surface 
weights, etc. 


From 1957 Graflex Photo Contest—Michael Anguti, New York City xX = ~~ oO xX 
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All motion picture film is de- 
livered in the 16mm size. 
A complete sound recording 
lab processes either the 16- 
mm or quarter-inch sound 
recordings. Lip sync work is 
also done when required. 






Films made cover the entire 
sequence of procedures in- 
volved in experiments. Eight 
film reports are made an- 
nually on progress in 
AVCO’s missile component 
development programs. 








Animation is often resorted to to clarify or 
graphically present points of procedure or 
experimentation. This Oxberry Animation 
stand also does titling and special effects. 





by GILBERT H. HAIMSOHN 
Chief, Motion Picture Group 


The action of a missile data 
capsule as it falls to earth can be 
described in a written report, but 
the report is not nearly as effec- 
tive as a motion picture taken at 
the moment of the event’s occur- 
rence. 

Research trials such as this 
constitute a large portion of the 
subject matter for the films made 
by Avco’s Motion Picture Group, 
part of the company’s Technical 
Publications Section. Eight times 
a year, under terms of Avco’s re- 
search and development contracts 
with the Air Force, we produce 
15-to 20-minute filmed quarterly 


Filming the unusual | 


day-after-day 


reports — four each for the Titan 
and Minuteman Intercontinental 
Range Ballistics Missiles pro- 
grams. 

As an example of our current 
missile work, we are filming a 
series of data cassette drops from 
an Air Force plane flying off the 


coast of New England. Those — 


drops simulate the action such 


data processing capsules take : 
when released for recovery after ~ 


high altitude flight. 


Avco cameramen, armed with ~ 
16 and 35mm Arriflex and Bell ~ 


& Howell cameras loaded with 
Ektachrome and Eastman color 
negative, are covering these drops 
from three points of vantage: 

continued on page 71 
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_ -.. the last word in 
single lens reflexes 


o | “Ouie ae 


Only AUTOMATIC CANONFLEX offers Trigger-Action, p jitting rapid fire shooting as fast as 3 
exposures per second. The camera never leaves your eye. . . it’s ways ready for action .. . lightweight, 
compact, with a ‘just right’ feel. . - 


The image never leaves your view .. . mirror is always in viewing position, lens diaphragm always open 
...except for the imperceptible split-second during actual exposure. Shutter-coupled exposure meter 


accessory sets proper exposure automatically — quickly! 


a 
Interchangeable prism and waist level finders . . . split-image rangefinder for splitsgsecomd focusing. Full 
range of accessories and bayonet-mount Canon lenses to 1000mm. PLUS whisper-quiétshutter, self-timer, 
‘ingle speed control to 1/1000th and many more features make this the leader among reflex 35’s. 


$ OF with Super Canomatic 50mm f1.8 Lens. At Franchised Dealers NOW! 
CANON VI gett # CANON P 
Finest Rangefinder 35mm camerc! t Pg Offering Canon precision ata budget 


With 50mm f1.2 lens $419.50. | ( : price. With 50mm f2.8 lens $199.95 


a 


Scopus Brockway Inc., 404 Fourth Avenue, New York 16, N. Y. ® Sole US. Distributors f 
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Three results of metallography 
photos: Top left, beryllium-sil- 
ver alloy magnified 500X; top 
right, stainless steel bar section 
magnified 100X; at left, beryl- 
lium sample under polarized 


light to show grain. 


Avco se 


Magnifying Metals for 


Microscopic Analysis 


































By JOHN F. RICHARDS 
Materials Section 


Here at Aveo, microscopy 
technicians, with the aid of the 
most advanced optical equipment, 
perform complex analyses of the 
materials involved in space yve- 
hicle research. 

Microscopic analysis is con- 
ducted primarily through the im- 
mediate visual study of a material, 
Hence, in order to properly te- 
port the results or conclusions of 
a study, some form of descrip- 
tion must be made of the speci- 
men during and under actual 
study conditions. Word descrip- 
tions alone cannot possibly con- 
vey all the technical nuances of a 
microscopic study. However, by 
keying the study report to speci- 
men photographs, results or con- 
clusions can be readily made 
known. As a result, photomicros- 
copy techniques are a vital part 
of this exacting field. 

These techniques, as applied 
at Avco, involve primarily metal- 
lography, which is concerned with 
the study of metal and alloy struc- 
tures by means of reflected light; 
and petrography, which involves 
the identification of non-opaque 
crystalline substances. In addi- 
tion, a large range of surface en- 
largement studies are continually 
being conducted. 

In metallography, an important 
method of analysis entails the use 
of plane polarized light from a 

continued on page 73 


Vickers projection microscope, left, 
uses reflected and transmitted light. 
Metallograph at right examines 
structures by reflected light. 































more light 
output 
than ever... 


smaller size 
than ever 








Ca the all new Heiland 


STROBONAR 72A 


Kodachrome guide number of 45-50... 
2-6 second cycling...70° wide-angle light 
distribution... 600-800 flashes per battery—all this 
in a smaller package than ever, with a total weight 
(including battery) of only 3 pounds, 14 ounces! 
That's the new Strobonar 72A. 


Here’s a unit designed around Heiland’s famous high-voltage 
system, preferred by professionals because no other can match it 
for quick cycling, maximum efficiency, and dependable 

tf service. If you shoot fast-moving news, sports, weddings, or any 
_ other event that calls for rapid-sequence pictures, you'll find , 


The 728 can be mounted the 72A in a class by itself. 
on virtually all cameras by 


choosing the proper Heiland 
brackets and shutter cords. 
ltaccepts the Heiland Mod- 
el E Clamp, Quick-Release 
Clamp, or Graflex mount- 
ing rings. 


Other features you’ll appreciate are the coiled power cord, 
detachable at both ends to accommodate an additional cord for 
extension; the special capacitor-forming circuit which 

adds battery life; the large exposure dial which makes camera 
settings quick and easy; and the compact power pack that 

can be snapped to your belt or slipped in your pocket. Effective 
exposure time is 1/1000 sec.; 510 v battery is Eveready #497 

or equivalent. 

See the Strobonar 72A at your dealer’s soon, You'll like it 
because it’s made for you. 


Honeywell 
Heilaud Phusto Products 


Heiland Division, Minneapolis-Honeywell, 5200 East Evans Ave., Denver 22, Colo. 
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Test projectiles can be photo- 
graphed at various points in flight 
by the Kerr Cell controlled camera 
shown above. Smaller photo shows 
.220 rifle bullet stopped in motion 
while travelling at 4100 fps. Rifling 
marks and bow wave are clearly 
visible. 


Avco Se 


T 
100,000,000 


Polarized light and bolts of electricity 





second 


freeze super-sonic missiles in motion 


by JAMES HUGHES 
Executive Editor 


Many of Avco’s cameras acccomplish tasks which might some- 
what surprise their manufacturers. Their Graphics, for example, are 
capable of synchronized “flash” exposures at shutter durations of 0.01 


l 
microsecond ( 100.000.000 second ) ‘ 


Responsible for this ultra-fast exposure is a Kerr cell shutter, a 
standard tool in high-speed photography, which has been given a few 
new wrinkles by Avco’s scientist-engineers. 

Stopping a gnat’s wing in mid-sweep is child’s play with this up- 
dated version of the venerable Kerr cell. Model missiles fired from 
high-powered guns are “frozen” so completely that rifling marks aft 
clearly visible. 

An idea of how fast this shutter operates is given by the fact that 

continued on page 72 
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Laboratory technician prepares to make copies of two original drawings on CRONAFLEX Direct Positive Film. 


"Cronaflex:® speeds up our production cycle, 


eliminates remakes due to film base failure” 


Fred Pierson, Supervisor of Reproduction, Engineering Division 


of the Otis Elevator Company, New York, New York. 


W. Donald Clayton, Du Pont Technical Representative, and Robert H. Pike and 
Fred W. Pierson of Otis Elevator. 


The first successful electric elevator was installed by Otis in 
1889, Since then, Otis has pioneered many electrical advances 
in the elevator industry—all of which require extensive 
drafting and reproduction of circuit plans. Because of this, 
its Engineering Division has always been interested in new 
techniques that improve efficiency of the reproduction 
operations. 


: Mr. Pierson explains how Otis is saving time and expense: 

We started using Cronar.ex Direct Positive Film in our 
shop more than a year ago. The unique durability and flexi- 
bility advantages of CRonAR* polyester base have eliminated 
temakes due to film base failure or damage as well as saving 
'S more than 400 man-hours annually spent in taping film 


edges before filing. CRONAFLEX also speeds up our production 
cycle by cutting washing and drying time by 60 to 70%.” 

Other advantages of CronaFLex Direct Positive to Otis 
Elevator are: it is “virtually indestructible”; it delivers 
“clear, sharp reproductions with no cracks or creases”; it 
withstands constant handling and filing; its matte finish does 
not permit file clerks to become confused, as was the case 
with clear acetate films, where diagram numbers of under- 
lying sheets were misread as part of the top sheet. 

If you work with drawings, there’s a CRONAFLEX Engineer- 
ing Reproduction Film for you. This line is available in four 
types: (1) Direct Positive Film, (2) Contact Film, (3) Pro- 
jection Film, and (4) Unsensitized CronaFLex. Contact your 
Du Pont Technical Representative for more information or 
write: E. I. du Pont de Nemours & Co. (Inc.), Photo Products 
Department, Wilmington 98, Delaware. In Canada: Du Pont 
of Canada Limited, Toronto. 


*Du Pont’s registered trademark for its polyester photographic film base. 
This advertisement was produced exclusively by Phototypography. 


OU PONT 


REG. U.S. PaT. OFF. 


Better Things for Better Living 
... through Chemistry 
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Chicago SUN-TIMES building 
incorporates the latest equip- 
ment throughout in their 
Photo Lab it’s LEEDAL! 


IN LEADING 
PHOTO DEPARTMENTS 
EVERY WHERE 


Stainless Steel 
Equipment 


If you’re in business to stay, 
buy equipment that will stay with 
you—stainless steel equipment. 


© Never cracks or warps 

© Easy to clean 

© Never discolors or stains 

© Never flexes or shatters 

© Lasts years longer. Costs 
much less per year to own. 


LEEDAL starts with type 316 stain- 
less steel (the only type com- 
pletely resistant to photographic 
chemicals), shears, forms and 
heli-arc welds it into the finest 
equipment made—you see it in 
darkrooms everywhere! 


ASK YOUR DEALER ABOUT 
LEEDAL ‘‘NEW LOOK” 
EQUIPMENT—SEE HOW 
EASILY IT FITS INTO 
YOUR BUDGET. 


LEEDAL, INCORPORATED 
2929 S. Halsted St. * Chicago 8, Ill. 


Circle No. 558 on Post Card 








Avco’s In-Plant Offset 


The graphic arts reproduction 
facility within the Technical Pub- 
lications Section reproduces ma- 
terial initiated and prepared with- 
in Avco. The group is geared 
to handle a wide range of pub- 
lishing assignments: progress re- 
ports to interested parties, sales 
proposals, technical memos, bro- 
chures, flyers, Avco personnel 
identification badges (which are 
changed every three months), 
stuffers, and once a month the 
department sets aside six hours to 
produce 2,700 copies of the com- 
pany’s 8 to 10-page house organ, 
the “RADian.” 

The department is headed by 
Glen Puckett, one of a new breed 
of in-plant photo-offset depart- 
ment leaders; men whose basic 
training is in photography rather 
than printing. 

Glen Puckett’s group has de- 
veloped some interesting step- 
saving procedures. Text pages for 


reports are pre-printed with q_ 
light blue outline for typists to 
use as a guide. These pages are 
placed two-up on a black back 
ground on a copyboard and pho- 
tographed by a 20 x 24-inch Con- 
solidated Camera. The blue out- 
line fills in completely as the neg- 
ative is developed. The outline 
of the paper is later used in align- 
ing the negative on pre-sensitized 
plates, eliminating the need for 
stripping each negative. 

Colitho Acetate plates are used 
for text and line drawings (these 
are developed on the press with 
one wipe down of the Fountain 
solution); Art M_ paper plates 
are used for halftones. 

Glen Puckett is very high on 
the Ansco-Burdock _ three-color 
process method. Best results have 
been obtained from _ reflection 
copy. Proofing prior to sending 
a job to press is done with Tecni- 
fax Diazochrome plastic film. 1 


Frank Johnson, left, Aveo 
buyer of photographic 
and graphic arts sup 
plies, discusses purchase 
¥ with Glen Puckett, who 
¥ manages Avco’s offset 
- facility at Wilmington. 











Self-luminous events, such as those associated with hypervelocity aerodynamic 
phenomena, are recorded at Avco’s Ballistics Range with these SHADOWGRAPH 
SYSTEMS. Systems include light source, collimating lens, catadioptric light 
screen, Kerr Cell and camera. AVCO KERR CELL (inset) permits any exposure 
from .005 to .1 microseconds. Kerr Cell also available as an independent module. 


NOW AVAILABLE FROM AVCO... 
INSTRUMENTATION FOR HYPERVELOCITY RESEARCH 


-AT MILLI-MICROSECOND 


Developed and tested in actual use—on re-entry 
vehicle and missile design—is a whole new range of 
instruments for recording a variety of hyperveloc- 
lty phenomena—shock waves, flow patterns, and 
other events characteristic of space age research. 


These include complete Shadowgraph Systems 
and Avco Kerr Cell shutters (which ‘“‘stop” a pro- 
kectile traveling at 14,000 fps); catadioptric light 
screen; packaged light source; Schlieren system: 


SHUTTER SPEEDS 


rotating mirror and drum cameras; adapters for 
recording detonation phenomena. 


For more information, write: Products and Services De- 
partment, Avco Research and Advanced Development Divi- 
sion, 201 Lowell St., Wilmington, Mass. 


A veo 


fosearch & Advanced Development 
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MOVIE CLINIC 











The still photo department 
interested in motion pictures 
can make the transition by 
following these easy steps, 
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The industrial firm which already 
maintains a photographic depart- 
ment can make the transition from 
still pictures to films in easy steps, 
provided that the additional ser- 
vices are carefully planned in ad- 
vance according to the real needs 
of the organization. 

Theoretically, the justification 
for maintaining a do-it-yourself film 
shop includes economy, quality 
control at the source, convenience 
and security. On the other hand 
there is ample justification for not 
maintaining an internal film unit. 
If total film requirements are only 
one or two films a year, if there is 
little internal use of film for pro- 
duction study, training, etc., there 
is little reason for supporting full- 
time film personnel, space and 
equipment at company expense. 

A definite trend in the industrial 
film field—one not to be overlooked 
in any survey of the situation — is 
the fusion of internal and external 
film production. The author re- 
cently queried more than a hun- 


dred company-operated industrial 
film units and found that nearly 
all used outside services for lab- 
oratory processing, sound record- 
ing, editing, music, animation, 
titles, special effects and other 
phases of production. 


Cost of Entering Field 


What is the cost of entering the 
motion picture field? Without giv- 
ing prices of individual pieces of 
equipment, we can estimate that 
the simplest one-camera shop will 
cost from $1500 to $2000. A medi- 
um-sized shop with limited sound- 
recording facilities can be equip- 
ped for $6000 to $7500. A well- 
but-modestly-equipped shop with 
adequate lighting and more elabo- 
rate recording facilities comes to 
$12,000 to $15,000. From that 
point on, investment in equipment 
can run from $25,000 into the 
millions. 

Once it has been determined to 
what extent internal motion picture 
production shall be carried, it is 


From Stills to Movies 


possible to set up the shop in an 
orderly, efficient and economical 
manner. Minimum requirements 
for starting with a single camera- 
man (converted from a still pho- 
tographer) are these: a profession- 
al spring-operated silent camera, a 
pair of rewinds, an action viewer, 
a good splicer, a motion picture 
projector and screen, and some 
storage space. 

With this equipment, the cam- 
eraman can shoot daylight footage, 
cut the scenes to the desired length 
and splice them together in proper 
order. Add portable lighting equip- 
ment and he can shoot interior 
scenes as well. Editing, sound re- 
cording and all laboratory services 
can be handled outside. 

From this simple beginning we 
can visualize an orderly, planned 
growth to complete facilities in- 
cluding a sound stage or record- 
ing studio, more elaborate editorial 
gear and motor-driven cameras 
with full recording equipment for 

continued on page 50 
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MITCHELL 


*85% of Professional Motion Pictures Shown Through- 


MITCHELL CAMERA CORP., 666 W. Harvard St., Glendale 4, Calif., Cable Add: MITCAMCO 








WORLD’S MOST ADVANCED 
MOTION PICTURE CAMERA 








Stop Motion To 128 Frames P/Second With A Single Mitchell Camera 


This is the only camera that for 40 years has consistently set 
new standards for motion picture photography. The Mitchell’s 
exclusive range of filming speeds is but one of 14 outstanding 
features of the world’s most advanced camera. Its design 

and workmanship are the finest, with the result 
that a Mitchell provides important advantages 
through trouble-free, economical operation 
and lower production cost. 






me 











Mitchell cameras include: 35mm, and 16mm; 
70mm 2% x 2% high speed; and, 70mm and 
65mm standard frame aperture. For full in- 
formation write on your letterhead indicat- 
ing the model camera or your requirements. 





oo! 


FIRST POSITIVE PIN TROU- EXCLUSIVE RACK-OVER FOCUSING DESIGN 


BLE-FREE MOVEMENT with saves time and re-shooting; effortless one 
0001” tolerances assures hand operation shifts camera instantly 
sharpest, most accurate film from focusing to shooting position. Locking 
registration of any camera. pin insures positive alignment. 





EXCLUSIVE ERECT IMAGE focusing telescope shows exactly what is seen by 
camera lens. Variable five and ten power magnification. same 
ati, 


out the World Are Filmed with Mitchell Cameras © 
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Mr. Film-maker: 
We'll Finish 
Your Motion 








Picture Film 








EDITING 














SOUND RECORDING 














MUSIC LIBRARY 














SOUND EFFECTS 














ART AND ANIMATION 














TITLING 














NEGATIVE-POSITIVE 
COLOR PROCESSING 














B & W PRINTING 
AND PROCESSING 




















COLOR-CORRECT ® 
PRINTS 




















Write, phone or wire for information 
and quotations on any or all these pro- 
ducer services 


Problems? Our Technical 


Counsel Service will help you. 


byron 


laboratory 


1226 WISCONSIN AVE., N.W., WASHINGTON 7, D.C. 


FEderal 3-4000 


1226 EAST COLONIAL DRIVE, ORLANDO, FLORIDA 


CHerry 1-4161 
Circle No. 517 on Post Card 









MOVIE CLINIC 


continued from page 48 





synchronous and nonsynchronous 
sound. 

If the still photographic depart- 
ment is already operating smooth- 
ly with a high percentage of suc- 
cess in making quality pictures, 
there remains only the matter of 
tackling, and finding the solution 
to, those problems which are pecu- 
liar to motion pictures. The fol- 
lowing twelve points will be help- 


ful. 


1. Evaluate the requirements of 
the operation. If the main purpose 
is production study and training 
for internal use only, the require- 
ments in floor space, equipment 
and personnel will be vastly differ- 
ent from those of the unit equipped 
to make films for public consump- 
tion. 

2. Assess the limitations of the 
unit. Don’t attempt jobs beyond 
its capacity. Much of the lack of 
quality in internally produced films 
is due to this one cause. 

3. Use outside services as 
needed. Film laboratories, free- 
lance writers and film editors, 
sound-recording studios—these can 
be called upon to take over when 
special skills are needed. Here is a 
rule of thumb for the industrial 
film unit: Buy, install and maintain 
only that equipment which can be 
used in day-to-day operation; use 
outside services for everything else. 

4. Find the man who can super- 
vise an internal film unit by virtue 
of interest and experience. Many a 
new industrial film unit has started 


_off on the wrong foot because an 


eager-beaver still photographer (al- 
ready on the payroll) was plunged 
into a field he didn’t understand. 


5. Buy and install good equip- 
ment. A company-operated film 
unit need not “go Hollywood,” but 
when the requirement is for but 
a single camera, that instrument 
should be capable of doing exactly 
what is needed. When a camera 
intended primarily for home movie 
use is asked to undertake a heavy- 
duty assignment, it protests and 
with good reason. 

6. Keep equipment in top work- 
ing order. Employees should have 
the time and tools to do what is 
required of them, and professional 





results should be expected of both 
people and equipment. 

7. Give the staff an opportunity 
to learn new techniques. The short. 
course workshop is a valuable ye. 
hicle for keeping up to date op 
the newest film techniques, Free 
three-day workshops are held an. 
nually by the Calvin Company in 
Kansas City and by the U. S. De. 
partment of Agriculture in Wash. 
ington, D. C. Other sources of 
learning are books and periodicals, 
membership in the American So. 
ciety of Motion Picture and Tele. 
vision Engineers, and the manufac. 
turers of film and equipment. 

8. Put the film unit on a business 
basis. Keep records of all opera- 
tions and know the cost of each, 
A complete cost-control procedure 
gives a ready answer to the ques- 
tion, “Is it worthwhile?” Cost ac- 
counting will also make it possible 
to charge back some of the ex- 
penses to the company depart 
ments —the unit’s “customers” - 
using the services. 

9. Re-evaluate the film unit's 
operations regularly. The checkup 
should include a cost survey, an 
analysis of the creative effort that 
has gone into the end product, and 
an evaluation of results in terms 
of the communications mission ac- 
complished. Film is a tool for com- 
municating; when it fails to ac- 
complish that purpose, it is value- 
less. On the other hand, the sim- 
plest explanation of the workings of 
the company’s _ bread-and-butter 
product is worth a fortune if it 
helps the plant employees do a 
better production job, or does a 
selling job to the particular public 
for which it is intended. 

10. Integrate the film unit with 
other departments. After all, the 
film unit is never a thing apart; it 
is another service — an important 
one—in communicating informa- 
tion of a varied character from 
management to employees and 
public. 

11. Require all employees to 
take standards seriously. Never 
settle for less than the best when 
equipment and personnel are cap- 
able of delivering thoroughly pro- 
fessional work. 

12. Once the unit has proven 
itself, leave film matters to film 
people. Interference with the de- 
tails of film production is disas- 
trous. The members of the film 
unit are entitled to the respect ten- 
dered to specialists in any other 
field. — Edgar Parsons 
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from Du Pont 


New Ortho B emulsion now on 





two flexible bases 





\ ACETATE ORTHO B 






DuPont now offers you new, versatile Ortho B Litho emulsion jaamm 
with a choice of flexible bases... é 


CRONAR® Ortho B on .004” and .007” Cronar® polyester base; 
Acetate Ortho B on .0055” acetate base. sii 





Recently we announced fast, wide-latitude CRONAR Ortho B Litho Film, which combines 
an emulsion representing the optimum balance between high speed and extreme contrast 
with our dimensionally stable polyester base. Now, this same emulsion is available on regular 
acetate base, thus providing you with a choice of supports. You can easily standardize on one 
litho emulsion and select the base most suitable for a particular job. 


Acetate Ortho B is designed particularly for those jobs 
- that require extensive scoring and cracking during 
stripping. And, because of its unusually fine scribing 
qualities, it is ideal for work necessitating ruling and 


hand etching. 


Why not take advantage now of having both CRONAR Ortho B and Acetate Ortho B 
working for you in your shop. Both films offer wide exposure and processing latitude, retain 
all of the fine detail on line shots and make halftones that have really crisp, hard dots. Try 


DuPont Ortho B Litho—on two flexible bases. 





Call your dealer or contact your Du Pont Technical Repre- 


sentative for a demonstration. E. I. du Pont de Nemours & 
Co. (Inc.), Photo Products Department, Wilmington 98, GU POND 
Delaware, In Canada: Du Pont of Canada Limited, Toronto. —— 


Better Things for Better Living 
... through Chemistry 


® Symbol and CRONAR are Du Pont trademarks for polyester graphic arts films. 


Thi i 
IS advertisement was prepared exclusively by Phototypography. 
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DR. LOUIS W. SIPLEY 
Director, American Museum 
of Photography 


One section of our patent lit- 
erature which might be of more 
than passing interest to the in- 
dustrial photographer is that deal- 
ing with developing techniques. 
That this is a comparatively new 
or limited area may be evidenced 
by the fact that, whereas in the 
general field a lapse of three or 
more years occurs between the 
time of application for and the 
granting of a patent, in the field 
of developing techniques the time 
interval seems to be much shorter. 

At least three recent patents 
would substantiate this theory 


Sipley 
on Patents 


since not one of the three was in 
the patent office longer than twen- 
ty-two months before being grant- 
ed. Two, issued to the same indi- 
vidual, related to high speed de- 
velopers while the third covered 
a combined developing and sta- 
bilizing solution. 

The first is titled “Rapid 
Photo-Processing Developer” and 
relates, according to the inventor, 
to high speed developers capable 
of producing fine grain. The in- 
ventor has sought a formula 
which would combine the “high 
energy” characteristic of high al- 
kaline developers with the fine 
grain feature of developers having 
a pH 8 - pH 9.5 level. He claims 
to have obtained this in his for- 


mulae, two examples of which 
are given in the patent, through 
the synergistic effect of the com. 
bination of amidol at a low cop. 
centration and pyrogallol ata rela. 
tively high concentration. Neither 
of these developing agents used 
alone would produce the desired 
results. 

The inventor also claims that 
the results of development in 
these pyro-amidol type developers 
for 30 to 60 seconds at tempera- 
tures up to 90°F. yields high 
gamma values and broad coy- 
erage high resolving power val- 
ues. In the two formulae given, 
the common elements to each in- 
clude: 1 liter of water; 25.2 g, of 
pyrogallol; 2.0 g. of amidol; and 
3.0 g. of potassium bromide. For 
Formula 1, a dual-image devel- 
oper, giving a yellow-component 
of about 30% of the overall print- 
ing density, there is added to the 
above: 37.8 g. of sodium sulfite; 


continued on page 54 









reversal film at 1200 ft. per hr. 
positive film at 1200 ft. per hr. 


MODEL R-15 


REVERSAL FILM 


PROCESSOR 





- 





e EXCLUSIVE OVERDRIVE eliminates film breakage, autome 
tically compensates for elongation; tank footage stays 
constant. 

@ EASY TO OPERATE, needs no attention. 

e VARIABLE SPEED DRIVE, development times from 1% to 

12 minutes. 

COMPLETE DAYLIGHT OPERATION on all emulsions, no dark 

room needed. 

e FEED-IN ELEVATOR & 1200-FT. MAGAZINE permits uninter- 
rupted processing cycles. 

@ STAINLESS STEEL tanks, air squeegee, recirculation fittings, 

air agitation tube, lower roller guards. 

FORCED WARM AIR DRYBOX, uses no heating lamps. 


Double Capacity Spray Wash Filtered Air Supply 
Uniform Tank Sizes © Self-Contained Plumbing 
Cantilever Construction e Ball Bearing Gearbox 
Size: 76” x 50” x 24” © Weight: Approx. 475 lbs. 


Other standard and custom built film processors available fer 
color or black & white processing. 


Corp. Milford, Conn. 
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A new table-top Whiteprinter at a new low price 


The versatile 
REPROFAX VIKING 


The Reprofax Viking handles up to 80% of technical 
print requirements in average industrial copying opera- 
tions. This table-top Whiteprinter has a full 18-inch 
width for reproducing drawings up to 18 inches wide 
by any length. It processes prints with speeds up to 
18 feet per minute . . . production performance that 
can’t be matched in its price class! 

Look at these Viking features: no venting required - 
cool, odorless, quiet operation « plug in to any standard 
115-volt outlet - full developer coverage at all speeds 
for sharp copies every time. 

And the Viking is perfect for supplementary use in high- 
volume print rooms, too! The Viking is simple to 
operate. You can locate it anywhere. 

Let us show you how the Viking can go to work for 
you. Simply mail the coupon today. 


REPROFAX’ PRODUCTS 


REPRODUCTION PRODUCTS CO. + A SUBSIDIARY OF 


OZALID 


A DIVISION OF GENERAL ANILINE & FILM CORPORATION 
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Reproduction Products Company 
12790 Westwood Avenue, Dept. P-6 
Detroit 23, Michigan 


Please send me your free folder with 
complete details on the Reprofax Viking. 


Name 











Address 
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and 49.6 g. of sodium carbonate 
(mono). 

For the second formula, also 
a dual-image developer, giving 
a yellow component of about 5% 
of the over-all printing density, 
there is added to the common 
components listed above; 12.6 to 
37.8 g. of sodium sulfite; and 
30.0 g. of sodium metaborate. 
U. S. Patent 2,877,116, issued to 
Malon H. Dickerson, Memphis, 
Tenn. and assigned to the United 
States of America as represented 
by the Secretary of the Air Force. 

In Dickerson’s second patent, 
U.S. 2,882,152, titled “High- 
Speed Developers” and also as- 
signed to the U.S.A. as repre- 
sented by the Secretary of the Air 
Force, the invention is concerned 
with the provision of an additive 
for increasing developer poten- 
tial of conventional, as well as 
high-speed, developers by adding 


to a liter of developer bath, 0.5 
to 5.0 milliliters of a mixture 
comprised of 10 g. hydrazine and 
90 g. triethanolamine. Although 
the addition of such a small quan- 
tity to a conventional developer 
would seem to be too small to 
produce any appreciable reduc- 
tion in developing time, the in- 
ventor claims that they do ap- 
preciably reduce the processing 
time without loss of contrast and 
with an image having a grain 
comparable to that obtainable by 
the use of conventional photo- 
graphic developers. The inven- 
tor also includes two formulae, 
one a 2, 4-diaminophenol hydro- 
chloride developer and the other 
a hydroquinone developer, for 
use with his hyrdrazine-triethano- 
lamine mixture. 

In a patent to cover “Com- 
bined Photographic Developing 
and Stabilizing Solution” the in- 
ventors briefly discuss the fact 
that normal processing of silver 
halide emulsions require the re- 
moval or inactivation of the re- 


sidual silver halide if the image 
is to be stable under varying con- 
ditions of light, heat and humid- 
ity. This is the reason for fixing 
and washing procedures. The in- 
ventors claim to have discovered 
that “when combinations of cer- 
tain silver halide developing 
agents and sufficient quantities 
of certain organic sulfur com- 
pounds are used in alkaline pho- 
tographic developer compositions 
and these compositions are used 
for combined developing and sta- 
bilizing silver halide emulsion 
layers, stable silver images are 
obtained having low density and 
good resistance to printing-out of 
the residual silver halide in the 
non-image background areas and 
having good resistance to fading 
or toning in the image areas 
which do not require fixing and 
washing.” 


U.S. Patent 2,875,048 issued to 
Grant M. Haist and James R. 
King, Rochester, N.Y., assignors 
to Eastman Kodak Company. 











“Frost Lighting Rentals 
Get “Anywhere” Faster 


Because We 
Roll Our Own!" 


NO JOB TOO SMALL 
NO JOB TOO LARGE 


HIGH INTENSITY 
ARC EQUIPMENT 
COMPLETE M. R. 
INCANDESCENT 
EQUIPMENT 
BULLBOARDS AND 
DIMMER EQUIP- 
MENT 

AC AND DC GEN- 
ERATORS FROM 
15 TO 1500 AMPS 
PORTABLE TRANS. 
FORMERS 

GRIP EQUIPMENT, 
DIFFUSION, 
SCOOPS AND 
REFLECTORS, 








234 Piquette . 
Detroit 2 TRinity 
Mich. 3-8030 
(Dept. IP) 


6 Showbridge Avenue 
Toronto, Ont. 
BELmont 2-1145 _ 
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We hope to 
see yOu 
in this picture 


next month... 


So much is new in photography, it’s hard for a 
good man to keep abreast. But you can 

see what’s new. Hear about all that’s new. 

All under one roof, if you’re in this picture 

at the National Convention of the 

Professional Photographers of America, 

Los Angeles, Hotel Statler-Hilton 

next month. 


See what’s new in transparency materials and in 
exciting products for both black-and-white 

and color work in every branch of photography 
—industrial, commercial, portrait. 

See, too, how continuous-processing equipment 
brings automation to photography. 


So much! It would take a month to read 
about it all. Do it the easy way. Get into the 
picture, with us. See you in Los Angeles, 

at the Eastman Kodak Exhibit. 

Next month. 


EASTMAN KODAK COMPANY 
Rochester 4, N. Y. 
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raphy employing Hinelight units. 
Avco engineers insist upon inten- 
sive detail, with no distracting ef- 
fects, for technical reports. 

In shooting publicity, advertis- 
ing and brochure photos, the 8 x 
10 view camera is used whenever 
feasible for high-quality repro- 
duction. The 4 x 5 camera is used 
when speed is the determining 
factor. A bank of 3200 watt/ 
second Ascor strobes support 
photography in many assignments 
for portraits, prototype products 
and marketing. 

The photographer assigned to 
portray a large area will use flash 
with teleflash slaves and exten- 
sions to each unit, providing a 
large volume of light to cover his 
area. This technique enables short 
exposure times with small f-stops 
when time exposures are not fea- 


are extensive. We sometimes set 
up as many as 35 lights without 
a crew or electrician under this 
system. Such lighting is a real 
necessity for color work and fre- 
quently two cameramen are as- 
signed to complete the job. 

With teleflash units we have 
discovered that it is possible to 
spread equipment and stagger the 
flash. A wire connects two units 
only on each slave and provides 
sufficient illumination with the 
least amount of trouble. The 
Avco photo lab is equipped with 
approximately 50 teleflash units, 
limited to small bulbs, and 50 ex- 
tensions, accommodating up to a 
#50 bulb. 

The use of color-negative ma- 
terial has increased for technical 
report purposes because color has 
the greater advantage in record- 
ing data from heat and material 
tests. In many scientific experi- 
ments, the discolorations of high 
temperatures give valuable tech- 


negative-positive color is also im. 
portant where color plays a role 
in the observation of human fac- 
tors for controlling equipment as- 
sociated with development of 
missile components. 

Our experience has been that 
the use of Ektacolor print mater. 
ial and Type S and L negative 
material have made volume print- 
ing of color feasible inside the 
laboratory. Color printing jg 
handled up to 16x 20-inch dj- 
mensions without highly special- 
ized equipment. The most popu- 
lar black and white print propor- 
tions are 4x 5, 814 x 11, 20x 24, 
and 30 x 40 inches. 

The laboratory can also dupli- 
cate color transparencies, print in 
black and white from color nega- 
tive or transparency, print for 
color separation, process motion- 
picture footage, trace recording 
materials and produce Flexi- 
chromes. 

Avco’s camera equipment in- 


sible and lighting requirements nical information. The use of — cludes: three Deardorff 8x 10 





... the Processor for engineering 
folate Ma-)olaelelllastelaMmel-)ololatul-liice 


The reuken 27° 


Here’s an all-purpose, single solution processor to make sharp, clear copies for just pennies ... 
and in sizes up to 27” wide by any length. 


The new Anken “27” silver emulsion processor offers the versatility and economy of multiple-copy 
techniques . . . in a size especially designed for the engineering and reproduction departments. 


Making clear, black-on-white _ 
copies from blueprints — 
without an intermediate — 
by exposing directly from 
the original. 


Developing and _ stabilizing 
direct-positive prints. 


Processing projection prints .----- 
of roll or aperture card mi- 
crofilmed maps, drawings, 

and other documents. 


ad 


“Making multiple copies of 
any printed matter, maps, 
art layouts, etc., by the new 
laa photocopy meth- 
od. 


ANKEN FILM COMPANY 
A wholly-owned subsidiary of Anken Chemical & Film Corp. 


Newton ° New Jersey 
Circle No. 505 on Post Card 


Making regular photocopy ~~ 
prints with UV Negative. 
Exposure can be made on 
any diazo type machine. 































view cameras; three press cam- 
eras (Speed Graphic and Lin- 
hof); two 4X5 Graphic view 
cameras; one Rolleiflex; three 
Leicas with various lens equip- 
ment; one Leica Reprovit II for 
copying transparencies, books or 
charts on 35mm; one WF 14 
Fastax high-speed camera, Pola- 
roids and Polaroid 4 x 5 backs. 

From the time a photo request 
is entered at the job control desk 
in technical publications until the 
resulting negative is filed in a 
combination safe, the assignment 
is the photo laboratory’s respon- 
sibility. Our lab is composed of 
eight rooms — for negative-posi- 
tive color, black and white and 
color reversal film processing, 
black and white printing, ballist- 
ics range film processing, studio, 
storage and finishing areas, film 
loading and processing, and the 
group leader’s office. 

The negative-positive color- 
print room is equipped with a 10 
x3-foot stainless steel sink and 
Ektacolor unit for both tricolor 
and white-light printing. The tri- 
color facility has an Eastman 5 x 
7 enlarger and Eastman color 
conversion kit, type C-3. One 
4x5 Omega D-2 is used for 
white-light printing. This room 
has a production capacity of 90 
color prints per day. Color paper, 
up to size 16x20 inches, is 
stocked for special assignments. 
Processing of color negatives is 
done here, requiring 4x5 through 
8x 10 material. A color densito- 
meter for plotting and checking 
densities is installed. 

All the processing sinks are set 
up for gas-burst agitation of film 
and color prints. Each sink has 
two hot and cold spigots and 
three tempered spigots. Every 
darkroom has pull-down adjust- 
able safe lamps and air condition- 
ing. 

The processing room, for black 
and white and color reversal 
work, has a similar sink. Ansco- 
chrome material is used regularly 
to have one processing line for all 
toll and sheet film. In this room 
considerable quantities of color 
film, from 35mm to 8 x 10, are 
also processed. A gas-burst sys- 
ttm is employed here. 
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KILFITT LENS 
HE BEST 
IN THE WOR 
















































SUPERLATIVE QUALITY AND VERSATILITY ARE KILFITT STANDARDS 


Kilfitt lenses are marvels of craftsmanship in design, engineering and performance. 
Brilliant, often unique, in design . . . optically and mechanically superb . . . resolution 
and correction of legendary quality . . . these are only a few of the reasons why the 
world’s great and technically knowledgeable photographers choose Kilfitt lenses and 
why you should, too. Ask your dealer to show you the Kilfitt Basic Kilar System, per- 
mitting you to fit one lens on many different types of cameras* . . . the amazing and 
unique Kilfitt Makro-Kilars with extreme focusing range . . . the Kilfitt Test Plate sup- 
plied free with each long lens and made by the factory with the lens you buy as positive 
proof of its incomparable quality. Long Kilfitt Kilars come in focal lengths from 150 to 
600 mm., $164.50 to $599.50; Kilfitt Makro-Kilars, 40 and 90 mm., $119.50 to $199.50. 
For a handsome 2-color booklet on the complete Kilfitt line, send 10¢ to address 
listed below. 


* Adapters, flanges and reflex housings are available to fit the Alpa, Canon, Consol, Contax, Edixa 
Reflex, Exa, Exakta, Hasselblad, Hexacon, Leica, Miranda, Pentacon, Praktica, Praktiflex, Praktina, 
Rectaflex, Topcon, Tower and similar still cameras; Arriflex, Cine-Kodak Special and all C-mount 
16-mm. and 35-mm. movie cameras. 


Kilfitt products are made in West Germany and sold in U.S.A. by all leading dealers 
KLING PHOTO CORPORATION 


257 Fourth Avenue, New York 10, N. Y. S 7303 Melrose Ave., Hollywood 46, Calif. 
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The large print room is divided 
into three sections. The main sec- 
tion is split by a two-way proces- 
sing sink, 1114 feet long and four 
feet wide. One side of the room 
is devoted to projection printing 
with such equipment as an Auto- 
mega enlarger for 244-square 
film, Kodak 16-35 microfilm en- 
larger and a Beseler 4x5 en- 
larger. The major unit in this 
section is an 8 x 10 Saltzman pro- 
jection printer, model 30 WAD, 
with mazda light source which 
can be used for color printing if 
necessary. This unit handles all 
negatives from 4 x 5 through 8 x 
10, both for enlargement or re- 
duction. 

The second side of the large 
print room is planned for contact 
printing. Equipment here in- 
cludes an 11x 14 Pako and an 
8 x 10 Time-O-Light printer. So 
much contact printing is required 
that a 20 x 24 printer is on order. 
This will allow us to handle the 


largest size negative made on a 
20 x 24 process camera. 

All plumbing in the room runs 
over the center sink, allowing 
both sides to be serviced with hot, 
cold and tempered water. Two 
print washers handle a. total 
volume of 380 prints per hour. 

All laboratory furniture is Ke- 
wanee. The lower quarter of the 
print room is equipped for motion 
picture processing with a 16mm 
negative and reversal film ma- 
chine handling up to 700 feet per 
hour. This portion of the room 
also has a small sink for mixing 
chemicals. A movable partition 
permits separation of dark from 
semidark areas. 

The large print room also 
houses a strip paper processer ac- 
commodating rolls 12 inches wide 
and 150 feet in length. One 
double-light-trap door provides 
easy access to this room for work 
in transit. 

Ample open floor space is the 


key to the studio and finishing 
area. An L-shaped cabinet ar. 
rangement permits all equipment 
and supplies to be kept in draw- 
ers, maintaining professional ap- 
pearance in the studio. One prob- 
lem in laying out this area was an 
exterior window-wall running the 
full length of the studio on one 
side. By proper internal plan- 
ning, only 14 feet of this perma- 
nent window space had to be 
blocked off, keeping any archi- 
tectural unbalance to a minimum, 

The studio is accessible from 
the central hallway on the “pent- 
house” or third-story level of 
Avco’s administration building, 
Standard features in the architec- 
ture in our studio include reces- 
sed lighting, acoustic plaster, 
vinyl asbestos flooring and Vene- 
tian blinds. 

The supply room houses two 
refrigerators and storage cabinets 
for such perishables as Ektacolor 
paper and color film. 0 








Interchangeable lenses, 
film backs and viewers mean you can set 
this single-lens reflex up for every pos- 
sible assignment in 7 seconds. Switeh 
from color to black and white in mid-roll 
... change lenses at will .. . add magnify- 
ing hood or sports viewer as needed, 


15 Cameras in one 


Ul COLAO IE! SELES AD Dihyilpi iy 


New model 500C features Synchro-Com- 
pur shutter, automatic diaphragm, and 
coupled EVS system. With Zeiss Planar 
F':2.8 lens, from $489.50. Write for litera 
ture and name of your nearest dealer. 
PAILLARD Incorporated, 100 Siath 
Avenue, New York 13, N.Y. 


HASSELBLAD 
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solids, such as calcium carbonate. 
Low cost refill containers are available 




















= continued from page 16 separately. The model MBD-6A 
ent comes complete with a conductivity 
raw- meter, conductivity cell and all neces- 
ap- rojector as a it off head. For ~ sary hose and faucet connections. 
Drob- ration and maintenance, a . 
re Cec units are in sub-assemblies Tape Splicer m1 
th of the plug-in type which can be A compact and inexpensive mag- 
B the changed in a couple of seconds. One netic tape splicer is being marketed 
ss interesting feature of the machine is by Hudson Photographic Industries. 
plan- the use of a comparatively small lamp The gold anodized aluminum splicing 
brma- in the projector, only 150 watts. The block comes with a full set of color 
0 be designers justify this by claiming that coded Mylar splicing strips in a built- 

j asmall screen near the narrator makes in plastic storage compartment. The 
archi- t much easier for him to follow the unique feature of the colored Mylar 
num. action, and then refocus on his script. In addition, the viewer which is strips permits the audiophile to index 
from Also, recording can be done under printed in color can be imprinted his tapes visually to find the start and 
pent- relatively higher light levels than with with any advertising message desired. finish of selections. The strips are 
1 of big screen projection. : ’ packed with a peelable paper backing 
ey p New Demineralizer 109 for easy handling. Price: $1.98. 
ding, low Cost Promotional Sisiadi «tie - 1 
Mire é 108 € rmutit ncorporated now has Processing Aid 112 
uitec Viewer available a demineralizer of compact 
eCes- Sales Managers now have available size designed for use in the lab. The A new quality control material, 
ister, a foldable, mailable stereo viewer model MBD-6A is said to deliver now available from Eastman Kodak 
‘ene- with which to promote their products. water of measured low conduction Company, checks the processing of 

The viewers made by Fort Pierce In- even at full line pressure. A rugged the new Ektachrome E-3 film. The 

dustries come complete with a card 6” diameter metal tank holds a mix- Ektachrome Control Strips are ex- 

two on which stereo pairs are mounted. ture of an ion exchange resin in a posed at Eastman in Rochester, and 

inets The possibilities for displaying a prod- container which may be removed for then refrigerated to prevent image 

‘olor uct or service in hard hitting three replacement or regeneration when ex- changes. The unprocessed 35mm _ by 

Oo dimensional views should certainly hausted. The capacity of the resin is 514” strips are provided with a proc- 

justify the low cost of $1.00 per outfit. approximately 1500 grains of total continued on page 61 

ee , 
y Made by Som Berthiot, the 
{ new Pan Cinor 85 zoom lens features a 5 
lenses, | to 1 ratio, with a focal length range from 
can set 17mm wide angle to 85mm telephoto. Speed 
. of f/2.0 is world’s fastest. Stops down to 
y ed f/16. Split-image range finder permits fo- 
Switch cusing while viewing. Reflex viewing elimi- 
nid-roll nates parallax. Smooth lever action permits 
ngnify- jar-free zooming. Color rendition and detail 
caught by this lens are excellent. $420.00. 
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New f/ 2.0 Zoom Lens—17mm-85mm 


Other zoom lenses include the Pan Cinor 
70, for the effects of a multiple lens system 
from 17.5mm to 70mm. Apertures are 
from f/2.4 to f/22. Reflex viewing for 
surer, parallax-free framing. $269.50. For 
more powerful telephoto effects, the Pan 
Cinor 100 zooms from 25mm to 100mm and 
offers reflex viewing and apertures from 
f/3.4 to f/22, at only $329.50. All Pan Cinor 
lenses for use with 16mm cameras have 
standard C Mount. Write today for litera- 
ture and name of your nearest dealer. 
PAILLARD Incorporated, 100 Sixth Ave., 
N. Fda, a 2 


All prices include F.E.T. where applicable. 


SOLE x«< 









(Illustration of two hole kit) 


$4190 


Other models available— 


free booklet to- department PI-6 
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35mm 
Stop Motion 
Projector 


into 
ordinary 
house 
current 


Projector with standard 
lens, 1000 watt lamp & 


power cord $1495.00 


Through recent advances in heat-absorb- 
ing methods, the problem of lamp heat 
has been overcome so that even color 
film can be stopped for long periods 
without damage. 


@ Wollensak 234” F/1-9 Cinema Raptor pro- 
jection lens. 


@ Variable speed 8-24 frames per sec. for- 
ward & reverse; also single frame. 


@ Resettable frame counter. 
@ 1000 foot cap. detachable reel arms. 
@ Motor, 110 volt 60 cycle. 


RED LAKE LABORATORIES 


Box 271 Mahopac, New York 
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so. In these experiments, the gas 
velocities and temperatures are 
many times greater than those ex- 
perienced in the re-entry prob- 
lem. This instrumentation in- 
volved a mirror camera devel- 
oped at AERL. In this camera 
the film, instead of rotating as in 
drum cameras, is kept stationary 
around the wall of the camera. 
Running through the center of 
the device is a six-sided cylindri- 
cal mirror about one inch in di- 
ameter. As the image passes 
through the lens, it is reflected 
from the spinning mirror to speci- 
ally cut Tri-X Pan film. Both 
the drum and the mirror cameras 
are smear-type cameras. The mir- 
ror camera has the advantage 
over its opposite in that it rotates 
at over 100,000 rpm. When com- 
bined with the resolution of the 
optic system, the film grain and 
the size of the slit, it will provide 
writing speeds up to 3mm per 
microsecond. The big advantage 
of the mirror camera is that the 
film radius is limited only by the 
system. 


No Lighting Problem 


There is no lighting problem 
here as the extreme temperatures 
incurred in MHD experiments are 
luminous enough to supply their 
own light source. 

During the past year the tech- 
nical photo section has been 
called upon to photograph the 
center of a model being subjected 
to a 15,000-degree flame in an 
electric arc wind tunnel. The best 
results have been obtained with 
an Arriflex 16mm camera using 
Kodachrome film. 

It has been estimated that more 
than 20,000 black-and-white 
prints have been processed in the 
technical section alone. More 
and more work is being done with 
motion pictures both in color and 
black-and-white. The Technical 
Photography Group, headed by 
Al Giglio and assisted by Joe 
Cormier, works closely with the 
scientific staff to provide the best 
photographic advice and assist- 
ance available. 4 


TIME & SPACE 


continued from page 29 





Many data needs are best ful- 
filled by use of motion Picture 
film, and it seems rare when two 
successive experiments require 
the same framing rates Our pres- 
ent capabilities in 35mm record. 
ing provide a continuous Tange 
of from one frame every five 
minutes to 1.4 million frames per 
second. These extremes are ob- 
tainable using the Pacific Lab- 
oratory remote pulse camera for 
the slow speed and the Beckman 
and Whitley Model 192 framing 
camera for the high speed. The 
latter is an 1800-pound, six-foot 
tall giant utilizing a helium-op- 
erated turbine driving a rotating 
mirror. 

Our Arriflex motion picture 
data is an example of the rewards 
gained from thorough system- 
ization from project conception 
through film processing and read- 
ing. A _ typical test employing 
this camera involves shooting a 
sample through an extremely tur- 
bulent mass of resolution-destroy- 
ing hot gases, yet the 35mm film 
record provides image detail al- 
lowing measurement to 1/1000 
inch. The use of Panatomic-X 
film is of considerable assistance 
in achieving such _ resolutions 
under extremely adverse condi- 
tions. Although we stock many 
dozens of films and occasionally 
push emulsion speeds to almost 
10,000 ASA, we make every 
effort to use fine-grained emul- 
sions in the constant struggle for 
better resolution. This often re- 
quires a very intense light source 
in order to use a slow film. 

This phase of photography at 
Avco is inherently not one of 
volume production; the multipli- 
city of projects may, however, 
produce as many as 1000 sheets 
of 4 x 5 film and 8000 feet of 
35mm per week. All processing 
is done in-lab with the exception 
of motion picture film in excess 
of a few hundred feet per day. 
This excess is processed by 4 
commercial laboratory to meet 4 
specified gamma, predetermined 
by our controlled processing. JJ 






















































































@ introducing a radically new 
AY d ala ae! a a om oT * 
a eee direct-positive projection paper 
p continued from page 59 
of camera speed...all-around use: 
Pst ful- ged master strip and are punched to 
Dicture ry special wire frame used with the 
en t 44 developing hanger. Four enve- 
WO lopes each containing five strips are 
require acked in a box and should be stored 
HT pres- a deep freeze container. Price: r= -~<- 
ecord- $5.00. | % 1 
P Tange ee 
ry a Camera Stabilizer 110 ] ~ 1 
nes per The problem of vibration when i | 
are ob dhooting films with a movie camera ' | | 

iat has plagued photographers especially i 
> Lab- when shooting from planes and heli- 1 4 i | 
era for copters. Howard Dearborn  Incor- | j " I 
ckman porated has come up with a device L pa? is J I 
raming “ — it ——o eo —_—_o j i. 

. The TM Reg. “a ——— lL. — i i I 
ix-foot : ; ig a ee WJ i 
Im-op- e Direx Thin, — a 

; development kit, ~ l 

tating ‘ ~ 

now available. = J 
icture i. ed ie 
wards ; Accents the positive...and eliminates the negative! 
/stem- that promises to ey a“ — 
eptio toa minimum. Called the Dearborn a : , 
ak Camera Stabilizer, = _ —— WHAT: ° of positive microfilm, 

‘ of a tubular metal frame with a , pie oe 
loying camera cradle interposed between Creates a direct, positive image of the ° of transparent or translucent inter 
Ing a two outriggers. These tubes extend | original, using a built-in reversal effect. mediates. 
oe Pe eee San ramter balance device | Exposed areas are actually held back, — 4 direct-positive material for making 

if e ac ‘r balance device agg ; pinay oa al anit 
7 at their rear ends. Results with the remaining white, while ‘unexposed one or any number of positive copies in 
1 aim Stabilizer are said to be a big im- | areas develop rapidly. Prints are con- 4g the time. 
il al- provement over films previously made trasty, blacks dense. 

1000 under —— conditions. Both the 7 eA direct-positive material of camera 
nic-X Amy and Air Force are investigating speed high enough for “in-camera” 
further use of the device, and the | HOW: Pas wee 
tance t Guard is already making use ; ’ work as well as projection. 

vee Coast Goard is alr ady making use © In dim red light (Wratten 11). proj 

ons of it in such situations as photograph- © A material for mass direct-positive half- 
ondi- ing ice breaking operations. e Brief exposure, by projection or in- : ints f t ieieiin 
nany camera! size prints in continuous-type Cc ; 
nally Film Viewer 7 © Direct-positive right-reading intermedi- 
most A new 16mm S.O.S. Jr. motion pic- . Develop 60 seconds, Short stop 10, ates of any size. 
very ture viewer announced by S.O.S. Sup- fix90 seconds, washand dry. Develop- ; 
mul- 4 Corporation, gives a large extreme- ment and fixing may be reduced to 30 ° Half-size DIREX intermediates save 
> for a. sag poe ya er seconds in a continuous processor. % of further diazo, blueprint and off- 

. 4 . o > i | 
| re- focusing and notching are convenient- set materials costs! (Of course, DIREX 
urce ly located for ease of operation. A | WHY DIREX ADDS NEW SCOPE intermediates can be any size.) 
unique feature is a single-sprocket " ' oN sth 
y at flm movement said to. eliminate | }0 YOUR OPERATION: e Direct-positive, wrong-reading interme- 
scratches. The compact size als - , a : : “a _ 
eh Pees ome Se ako oe | pirect-psitve enlargements and ats of any sie..where “wrong 
ipli- ets or rewinds. reductions: reading” is necessary or per . 
He Gas Tj ° of drawings, charts, maps, docu- @ A sales point (tell your customers 
‘a é ante ‘ 
er ga _ ments...of any line original, about it!). 
LO A new nitrogen burst timer manu- 
sing tured by Industrial Timer Corpora- 
‘ion tion, featuring a heavy duty solenoid SEND LETTERHEAD REQUEST TO FACTORY TODAY FOR 
2085 valve, has recently been placed on the FULL DESCRIPTIVE SHEETS AND YOUR NEAREST DEALER 
| market. The Time-O-Lite Gas Burst 
ay. og has two individually controlled 
ra Ime cycles which provide for the 
ta length of the burst, and the duration 
ned of the gas flow. Timing range is ad- 
justable from 1/10 seconds to 6 sec- sia : 
U continued on page 65 19000 DETROIT. AVE., DEPT. DD-2, CLEVELAND 7, OHIO 
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Brilliant! Accurate! 


SPECTRA’ 


MONOCULAR 
VIEW FINDER 


For Precision Tracking 
of Fast-Moving Objects 


Keep your telephoto or long-focus lens 
squarely centered on high speed mis- 
siles or sports events! Engraved lens 
field and open-center reticle make fo- 
cusing fast and easy. Coated optics 
and long lens shade provide brilliantly 
illuminated, highly magnified image 
even in poor light. Horizontal and ver- 
tical parallax adjust independently. 
You can’t miss with SPECTRA 
monoculars! 


Interchangeable Sizes 


Base is permanently attached to cam- 
era. You make quick changes with the 
turn of a thumb screw. Four Sizes: 
6x30, 7x50, 12x50, and 20x60. 


Write for descriptive literature 
and complete specifications 


PHOTO RESEARCH 
CORP. 


837 NORTH CAHUENGA BLVD. 


HOLLYWOOD 38, CALIFORNIA 
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PHOTOGRAPHIC 


Science and Instrumentation 


_—_—— — 
— 
_—_— 


Measuring lonospheric Frequencies 


The concluding months of the 
International Geophysical Year 
proved the value of photographic 
measurement of the virtual 
heights and critical frequencies 
of layers of the ionosphere, es- 
pecially when these could be ac- 
complished semi-automatically at 
various points. 

The C-4 Recorder, incorporat- 
ing both 16mm and 35mm mo- 
tion picture cameras, and made 
by Barker & Williamson, Inc., of 
Bristol, Pa., has proved most suc- 
cessful in this task. Information 
obtained from filmed data has 
proved surprisingly accurate in 
showing frequencies in mega- 
cycles per second as well as 
heights interpolated in fractions 
of 100 kilometer units. 

The data produced by the C-4 
is in the form of photographically 
recorded graphs of virtual layer 
height versus frequency. The fre- 
quency range is one megacycle 
to 25 megacycles. 

Concerning the photographic 
techniques employed, a standard 
model 16mm Keystone camera 
was used for time-lapse record- 
ing of the oscillographic presenta- 
tion of ionospheric data. The 
Keystone was modified by remov- 
ing practically all its normal 
mechanism, including the spring- 




















wound motor, the drive gears 
and shutter. ; 

The film drive ratchet mech- 
anism was then driven by a 45- 
degree incrementally advanced 
Leland “Ledex” rotary solenoid 
through a pair of drive pins that 
mated with the modified Keystone 
shaft. The alignment of the coup- 
ling and Ledex unit, which was 
mounted externally on the right 
side, was extremely critical. If 
not most carefully done, occa- 
sional frame jumping would have 
resulted. 

The 35mm camera was special- 
ly designed by Barker & William- 
son and contained an electrically 
operated shutter which was part 
of the Wollensak Amaton 50mm 
/3.5 lens. The electrical circuit 
was actuated by a cam located 
elsewhere in the equipment. 

The film was driven by a syn- 
chronous Merkle-Korff AC motor 
corresponding to that in the 
sweep unit. Like that unit, it had 
three speeds of 15, 30, and 120 
per second. Film was darkroom 
loaded into modified Cineflex 
200-foot magazines. 

Eastman Linagraph Ortho film 
was used in both cameras because 
of its sensitivity to the blue end 
of the spectrum. Super X was 
also used with almost identical 


Y 
Pte 


bi is ees 
Sierra 
3 


Pace nc 


sooo 


SEL TS ASRS AES SERS EES 
ms ¥ 
4 
g 
$ 
= 
; 
$ 





a 
PRP Te 









































PEL“ 
’ 


Lge Gee hats 
x ‘ 
Rare pans rere a 


Frequencies in megacycles per second 
were measured in a range from 1 to 25 
from left to right with ionosphere height 
divided into 100 km. segments by the 
























































horizontal lines. The date-time data at the 
end of each record strip was automatically 
added between sweeps of the oscilloscope 
to which the camera was attached. 
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results. The 16mm picture was 
almost identical to the 35mm 
one, except for a slight change 
in length. 

Each strip of film automatical- 
ly registered date-time data with 
each record segment. This data 
was produced in the blank space 
between recorded film sections at 
the end of the segment to which 
it applied through an adjustment 
with the flash from the oscillo- 
scope. 

When mounted, the cameras 
were bolted to the casting mem- 
ber in front of one of the two 
oscilloscope units. Camera fram- 
ing action on the 16mm model 
was accomplished by the opera- 
tion of a momentarily energized 
rotary solenoid described earlier 
which advanced the film one 
frame length between sweeps of 
the oscilloscope. The 35mm 
model provided a continuously 
moving film recording system. 

The C-4 Recorder was deliv- 
ered to several countries in which 
studies for the IGY were being 
conducted. It performed equally 
well in such diverse areas as the 
South Pole, the mountainous re- 
gions of South America, islands 
of the South Pacific, and Green- 








Magazine-loaded with 200 feet of blue 
sensitive film, this specially designed 
35mm camera provided continuously mov- 
ing film for accurate data recording. 


_ Since the conclusion of record- 
Ings of this specific ionospheric 
data, several C-4 models have 
been modified for use in govern- 
ment and university research lab- 
oratories. They are being used 
to record oblique incidents, vari- 
able frequencies, and backscatter 


data, Cl 
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-- WIDELY USED. FOR 
TRACKING AND RADAR 
BORESIGHTING... 


Wollensak Mirrotel Lenses (20”, 40” and 80”) extend the capabilities 
of high speed motion picture photography in tracking missiles and in 
radar boresight applications. They deliver images of excellent resolu- 


tion and contrast. 


ADVANTAGES « Because of mirror optics (the light path is “folded” 
three times within the system) the lenses are short and lightweight 
... are free from chromatic aberration, coma, astigmatism, distortion 
... are most stable under extreme environmental conditions. Invar 
rod mounting permits high boresighting accuracy. 


CAMERAS ¢ Mirrotel lenses are extensively used with a wide variety 
of cameras, such as FasTax, Fastair, Flight Research IV-C, Auto- 
max, Mitchell (16mm, 35mm), Cameraflex, Eyemo and TV cameras. 


SPECIAL FEATURES « Mirrotel Lenses can be supplied with 
reticle printers, fiducial markers, continuous focusing, counters, reflex 
finders, radiation shields, custom mounting bases for lens and camera 
(illustrated) , neutral density and color filters. 


prices. Inquiries invited. 


“FAR-SIGHTED” 
MIRROTEL LENSES 
CAN 


If you need extra long focus lenses of unusual character- 
istics, WRITE Dept. FXL for Mirrotel catalog M-1 and 


WOLLENSAK 


OPTICAL COMPANY « ROCHESTER 21, N. Y. 






















































Make Permanent Prints In 


Anodized Photosensitive Aluminum 
Plates Quickly And Economically 
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Make your own 
dials, ameplates, 
1.D. ‘ards, and 
plac.jues. 





Only METALPHOTO plates offer all of these exclusive advantages: 


@ impervious to salt 
spray, organic sol- 
vents, lubricants, 
fungus and mold. 


@ image is resistant to 
scratching, cracking 
and peeling, and tem- 
peratures to 1000°F. 


anodized layer. 


paper. 


6811 SUPERIOR AVENUE 


M@ Total surface and 
not just the image 
is covered by the 


MH Quicker to process 
than photographic 


CLEVELAND 3 


i=) t Velaro) co) Corporation 
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@ Processed with 
standard photo- 
graphic solutions 
and techniques. 







Mi No corrosive or dan- 
gerous chemicals to 
handle. 









Write for complete 
details and sample 
Special trial kits 
now available - 
Order yours today 














LEKTRA LAB 
oa b) Bieie] He): 
ANALYZER 








saves time and money 
SIX WAYS while doing 
a better job: 





1 Reads 3 colors simultaneously. 


2 Scans each color, and indicates 
proper CC filters to use for correct 
color balance. 


3 Indicates proper aperture opening 
of enlarger. 


& indicates time of exposure, 


5 Makes exposure if desired with 
available built-in timer (or data 
may be transcribed on envelope 
for printing elsewhere), 


6 Gives a quicker, better color print 
ON FIRST EXPOSURE! 





CONTROL CONSOLE 


TELLS PROPER COLOR CORRECTION 
FILTERS TO ADD OR REMOVE FOR 
CORRECT COLOR BALANCE. 





OPTICAL HEADS 


Large head which is for color balance 
only, swings over and above the easel. 
Reads RED — GREEN —BLUE simul- 
taneously. The small head reads the 
amount of color-balanced white light 
hitting the paper and exposure in 
seconds is indicated on the exposure 
meter of the operator's console. 


For further 


information 
write: 


LEKTRA LAB., inc. 


Manufacturers and Developers of 


Electronic Equipment 


154 Eleventh Ave. © New York 11, N.Y 
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GILBERT HAIMSOHN 
Head, Motion Picture Group 


I joined Avco in 1958 as head 
of the motion picture group, 
which is responsible for all phases 
of producing motion pictures for 
report purposes, progress films 
and documentary films. 

My career in this business be- 
gan at the University of California 
at Los Angeles in 1947. As a 
student I took all the motion pic- 
ture courses available at the time. 
After graduating I remained 
another year as a teaching assist- 
ant while working on my Master’s 
degree. In 1951 I became head 
of one of two cameraman-editor 
teams of the Research and De- 
velopment branch of Hughes Air- 
craft Company. 

In 1954 I became head of the 
editing department in the Train- 
ing Aids Research Laboratory of 
the Air Force Personnel and 
Training Center at Chanute 
Field. From 1955 until I joined 
Avco I worked in a variety of 
commercial motion picture pro- 
duction outfits doing everything 
from script to screen on TV com- 
mercials, industrial films, slide 
presentations, tape recordings 
and feature films. 


GLEN PUCKETT 
Group Leader, Graphic Arts 


I joined the Avco Research 
and Advanced Development Di- 
vision in 1956 as a Production 





Coordinator in the Technical 
Publications Section. In that po- 
sition I coordinated the activities 
of the copy preparation, camera, 
plate-making, printing and bind- 
ing units which were primarily 


engaged in the processing and 
publishing of technical reports 
papers and other associated ma. 
terial. 

I was promoted to Group 
Leader in 1957 and placed in 
charge of the graphic arts repro- 
duction facility within the Tech. 
nical Publications Section. Jp 
this capacity I supervise the te. 
production of material inititated 
and prepared within Avco-RAD, 


JOHN F. RICHARDS 
Materials 


I joined the materials section 
of the newly formed Research 
and Advanced Development Dj- 
vision of the Avco Manufactur- 
ing Corp. as a metallurgist in 
charge of metallography in 1956, 

My duties consist of the super- 
vision of the metallography labor- 
atory, which includes _ petrog- 
raphy, electron microscopy and 
X-ray microscopy. In each case, 
the work consists of preparing 
samples of metals, ceramics, cer- 
mets, and pure and reinforced 
plastics for examination, photo- 
micrography and photomacrog- 
raphy by the various techniques, 
and interpretation of the results, 


JOSEPH LaCAVA 
Senior Photographer 


I joined Avco in 1958. My 
job as a senior photographer at 
the Everett Research Laboratory 
offers an opportunity to do pho- 
tography in numerous fields. It 
includes the photographing, pro- 
cessing, developing and printing 
of black-and-white and color 
photographs for the laboratory's 
house organ, publicity and public 
relations; the production of rush 
line and screen negatives for off- 
set printing as well as 3x 4% 
slides in black and white and 
color; and the preparation of 
photographs for use by Aveo’s 
scientists on television programs. 


ALPHONSE V. GIGLIO 
Senior Photographer 


I have encountered new and 
interesting photographic prob- 
continued on page 66 
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onds for the former, and 1 second to 
4 seconds for the latter. A three-way 
toggle switch provides off, timed 
hurst, or constant burst positions. The 
iatemally mounted valve is rated at 
950 Ibs. pressure and is fitted with 
connections for 34 or 4 inch piping. 
The complete unit may be hung on 
the wall and is quite compact in size, 
measuring only 7/3” Jong by 514” 
high by 444” deep. Price: $112.50. 


New Lubrication Process 114 


A new permanent, corrosion-resis- 
unt dry lubricant has been developed 
by Fairchild Camera and Instrument 
Corporation has been aptly named 
“life Lube”. The new process is to 
he used for coating water mixing 
valves and other allied equipment 
such as gas control valves. It is said 
to be ideally suited for fast moving 
mechanisms where wet lubricants are 
not desirable. Application is per- 
formed at the Fairchild plant, and is 
permanently bonded to the metal in 
a coating .0001” to .0002” thick. 
Economies in valve construction are 
expected because of the ability to 
substitute less expensive metals. 


Extreme Wide Angle 
Camera 115 


A camera that can take in a hori- 
zontal angle of 140 degrees in a single 
shot has been introduced by Kalimar 
Incorporated. Called the Widelux, it 





resembles a standard miniature cam- 
era but is slightly longer. A 35mm 
4element {/2.8 lens is ball bearing 
mounted and spins around when the 
shutter is tripped to fill a negative 
4mm x 60mm in a single shot. The 
shutter is speeded at 1, 1/50th and 
1/200th of a second and is cocked by 
the film advance knob. A special 
finder has been incorporated to give 
the complete wide angle view, and 
the film counter automatically resets to 
zero when the back is opened. Price: 


$395.00 case $17.50. 


35mm Single Lens Reflex 116 


The well known Nikon line has had 
‘tecent addition in the Nikon 35mm 
Automatic Reflex. The new camera, 
Tek displayed at the Philadelphia 

ade Show, features an automatic in- 

continued on page 76 





Studio... location...darkroom... 






new 










colo 1 %4x5 / 


does everything! § 


in the studio... 


for industrial, 
commercial—portrait 
photographers too! 


on location... 
light, compact, 
versatile. 


in the darkroom... 
converts to an enlarger. 


only 


$919°0 


The 4x5 Linhof-Color camera less lens 
has captured the imagination of 
critical photographers the world 
over. Commercial and industrial studios; 
fashion, scientific, architectural photog- 
raphers; photo schools; hospitals, smaller 
studios; advanced amateurs — ALL wel- 
come the versatility of this rugged, eco- 
nomical new Linhof precision camera. Use 
it for copying, photomicrography, macro 
photography—even enlarging, with equal 
ease and efficiency. 





@ 17” (triple) bellows 
extension. Accepts any 
lens from 53mm extreme 
wide angie to 360mm 
telephoto. Lightweight, 
rigid optical bench con- 
struction. 


w Camera can be used 
with extreme wide angle 
lenses. Precise rack and 
pinion focusing...criti- 
cal with the longest and 
heaviest lenses. 


The Linhof-Color is smart looking! Made 
of special metal alloys, finished in light 
grey color, with satin chrome monorail. 
Weighs only 414 Ibs. See your Linhof 
Dealer—he will be pleased to demonstrate 
the 4x5 Linhof-Color camera to you; or 
write for FREE folder. 








w Famous Linhof Univer- 
sal Revolving Back with 
Kodak Ektalite field lens 
...accepts any standard 
4x5 cut or roll film 
holder. Full range of 
camera front and back 
movements for correc- 
tion of perspective and 
distortion. 









For complete 120-page Linhof 
Book “70 Years Service to 
Photography” send just 50 cents. 
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REVERSAL 
PROCESSING 


Prompt 
DEPENDABLE 
Quatity 


Specialists in high speed or standard reversal 
processing . . . Films returned same day re- 
ceived . . . Reversal duplicates on daily 
schedule . . . Fast Kodachrome processing by 
Eastman Kodak through our direct dealership 
. . . Kodachrome printing 8MM & 16 MM... 
8MM enlarged to 16MM .. . 16MM reduced 
to 8MM .. . Security clearance . . . Highest 
quality in the industry . .. Most rigid exact- 
ing standards .. . Vacuumating . . . Accurate 
and trouble-free mailing service . . . Complete 
stock of Eastman and duPont reversal films 
. . - Other special services. 


NATIONAL CINE LABORATORIES 
BOX 4425 
WASHINGTON 17, D. C. 
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107° SEAMLESS 


BACKGROUND PAPER 


Fashion-Right 
Color-Right. 
COLORS 


12 Yard Rolls and 50 Yard Rolls 


...for endless uses for location 
rofaveMMIslssi ictal ae olickd aiclaleMe aslitcmelale| 
color photography!. 

FREE 


SWATCHES! 


USE HANDY 
COUPON BELOW 


115 years of paper 
research and merchandising 


BUTLER PAPER NEW YORK CORP. 
655 Madison Ave., New York 21,N.Y 


IP-69 
Rush FREE Swatches of Butler’s Color Co-ordinated | 
Sunfast Seamless, and the name of distributor. l 
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lems since joining the photo- 
graphic staff at AVCO Everett 
Research Laboratory, where I am 
responsible for directing all the 
work that comes through the pho- 
to laboratory. 

A great deal of our work is 
connected with the photograph- 
ing of experimental data. We use 
still cameras ranging from 35mm 
to 4x 5, movie cameras ranging 
from 16mm to 70mm, and cam- 
eras made at the Laboratory to 
meet special photographic prob- 
lems. 


SIMEON BRAUNSTEIN 
Scientific Photographer 


I joined AVCO in 1958. Asa 
scientific photographer at Everett 
Research Laboratory, my job in- 
volves testing and research in the 
field of photographic optics, 
chemistry and sensitometry. 

My first project was to investi- 
gate and set up a Savart Inter- 
feromatric system for the visuali- 
zation and flow of shock wave 
phenomena. I am currently de- 
veloping a monobath for the 
rapid processing of film. The 
process was successfully used in 
nose cone monitoring of Opera- 
tion Gaslight. The solution checks 
exposure, camera alignment and 
calibration. 

My career as a professional 
photographer began in 1936 after 
I graduated from the College of 
the City of New York. I have 
been employed as a studio and 
laboratory assistant and a tech- 
nical photographer. 


BALLISTICS 


continued from page 34 





ond shutter (For further details 
see Kerr cell article on page 44). 

These shutters are made part 
of a shadowgraph station. Eight- 
een of these stations are in daily 
use; in addition, one Kerr cell 
schlieren system is included on 
the hypervelocity range. 


Two of the four ballistic ranges 
are designed for study of models 
in flight, and the camera installa. 
tions are quite similar. The first 
is capable of a maximum 6000. 
foot-per-second velocity and jg 
called the Mann Gun Range 
named after the special 20mm 
launcher. Models travel a 95- 
foot trajectory and are photo- 
graphed at variable intervals by a 
total of 21 camera stations. 
Twenty of these cameras are 
focused shadowgraphs which pro- 
vide velocity, drag and stability 
data. The remaining station is g 
schlieren system, whose _photo- 
graph is used for determining 
pressure distribution on_ the 
model surface. 

Each of these camera stations 
includes all the instrumentation 
necessary to synchronize and ex- 
pose a single photograph and to 
correlate it in time and space with 
the other 20 stations. The basic 
components include: (1) a 0.25 
microsecond arc discharge light 
source; (2) a large collimating 
lens to gather this light and send 
it in a beam across the trajectory; 
(3) a “light screen” which actu- 
ates the light source when the 
projectile interrupts a small beam 
of light viewed by a photoelectric 
cell and simultaneously sends a 
signal to a fast electronic counter; 
(4) a second (field) lens which, 
in effect, is the camera lens, and 
(5) the camera, carrying 4x5- 
inch film and equipped with a 
Compur shutter to prevent fog- 
ging by room light prior to firing. 
The schlieren station is similar in 
principle but differs in the sub- 
stitution of mirrors for lenses in 
order to achieve better optical 
corrections, and a knife edge to 
obtain the schlieren effect. 


Precise velocity measurements 
are obtained between successive 
camera stations by evaluation of 
the electronic counters’ readings 
and the projectile’s position in 
space as read from shadowgraph 
records. A precise space refer- 
ence is obtained at each station 
by photographing a fine wire con- 
nected to a plumb bob which is 
damped in heavy oil to prevent 
motion from ambient air currents. 
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These plumbs are suspended at 
precise intervals from a single in- 
var tape, Which runs overhead 
for the entire 95 feet. This tape, 
calibrated by the U.S. Bureau of 
Standards, is suspended on hun- 
dreds of guide rollers and is care- 
fully weighted at each end to 
maintain a constant tension. 

A remote control room houses 
the electronic controls for this 
and the other three ranges. The 
master firing circuit contains 
many automatic safety interlocks, 
including one which insures that 
all 21 Compur capping shutters 
are open before the gun can be 
fired. This is accomplished by 
wiring all of the x-contact switch- 
es in series, preventing data loss 
in case you forget to cock one or 
more shutters. 

This single range may fire as 
many as 10 rounds each day, ex- 
posing 21 films per round. It is 
advisable to process the film im- 
mediately after each firing in 
order to be assured that no mal- 
function of the equipment has 
occurred. This practice makes for 
a busy darkroom. The exposures 

2 
10,000,000 
second on Panatomic-X devel- 
oped to a gamma of only 0.9 in 
DK-50. 

The .60 calibre Light Gas Gun 
range utilizes a propulsion sys- 
tem based on compressing low 
molecular weight gases such as 
helium and hydrogen in order to 
achieve higher velocities than are 
obtainable by the powder-propel- 
lant Mann gun. Velocities of 14,- 
000 feet per second are currently 
routine, and considerably higher 
speeds are planned. The Kerr 
cell shutters used on this range 
are necessary for high-resolution 
photography at these velocities. 
The range is equipped with 16 
Kerr cell shadowgraph and one 
Kerr cell schlieren station, which 
performs inherently the same 
functions as their counterparts on 
the Mann Gun range. Stations are 
spread at equal intervals over a 
15-foot trajectory and use effec- 
live exposures of 0.05 microsec- 
onds. The standard film used is 
Royal-X Pan, developed to 3000- 
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Now, in studio or on location, one 
lens serves better, does more, than 
a complete set. With Voigtlander- 
Zoomar, any popular single lens 
reflex camera with focal plane 
shutter ZOOMS from 36 to 82mm 
lens range, from ONE shooting 
position. 

Super-flexible! Here are the most 
useful focal lengths for the 24 x 36 
mm format—36 for wide angle, 
50 for all-’round work, 82 for 
telefoto, and EVERY FOCAL 
LENGTH BETWEEN, all without 


EXCLUSIVELY FROM 


VOIGTLANDER .#* 


SINCE 1756 


the VOIGTLANDER-ZOOMAR 
— World’s FIRST and ONLY 
ZOOM Lens for Still Cameras § 





lens change or calculation. Just 
move the ring while viewing and 
shoot! At all focal lengths, choose 
any aperture from f/2.8 to f/22. 

Voigtlander-Zoomar, fully auto- 
matic on Voigtlander Bessamatic 
cameras, $298. Semi-automatic on 
most single lens reflex cameras 
with focal plane shutters, $318. 
Does not interfere with inter- 
change of conventional lenses on 
any camera. It’s Voigtlander- 
Zoomar for new profit, new kick 
in professional photography! 


SAY PHOTLANDER 
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the amazing new electronic 
ENLARGEMENT CONTROL 
that quickly pays its own way! 


icon 
aa 
SS _ makes a perfect 


SSS 


= ». print every time 


only $] 595 


SA 
SSS 
———F 


SAVES PAPER, 
TIME & TROUBLE 


Takes the guesswork out of printmaking ... elec- 
tronically selects the proper diaphragm aperture. 


for further information 
see your dealer or write 


NEW PRODUCTS & DEPT. H-6 
deax 


CORPORATION 
150 Fifth Ave., New York 11, N. Y. 
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16mm Film 
developing 


and Printing 


16MM ANSCOCHROME 
16MM B&W REVERSAL 
16MM B&W NEGATIVE 
16MM B&W POSITIVE 


...- NOW... 
FASTAX IN COLOR 


A.S.A. 100-200 AND 400 


350 West 50th Street 
New York 19, N. Y. 


TELEPHONE: JUdson 6-7196 
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6000 ASA in DK-50. The grain 
size is not too desirable, but has 
not offered a serious problem. 

The remaining two ranges, the 
.22-calibre Light Gas Gun and 
the shock tube Dust Accelerator, 
are designed for study of terminal 
ballistics. These two ranges dif- 
fer from the above ballistic facili- 
ties in terms of the type of pheno- 
mena under study and, therefore, 
the photographic instrumentation 
is drastically different. Basically, 
the two previously discussed 
ranges are for analysis of pro- 
jectiles in flight, and the photo- 
graphic techniques employed are 
primarily concerned with the ren- 
dering of silhouettes and shock 
waves, all of which are photo- 
graphed by transmitted rather 
than reflected light. 

In contrast, terminal ballistics, 
or the study of projectile and tar- 
get impact, requires photographic 
recording of minute surface de- 
tails. This means illuminating the 
subjects by reflected light, in- 
creasing the illumination require- 
ments by at least a factor of five. 
Some data requirements call for 
motion picture photography, 
since the phenomena under study 
are limited to the immediate im- 
pact area rather than spread over 
a long trajectory where many still 
cameras can be used. 

Both of these ranges are quite 
new and the instrumentation is 
still in the developmental stage. 
One has already attained a veloc- 
ity of 14,000 feet per second; and 
both are expected to considerably 
exceed 15,000 fps. These two 
launcher designs are quite similar 
to that of the .60-calibre Light 
Gas Gun, the prime distinction 
being that the shock tube Dust 
Accelerator projects many small 
particles rather than a single pro- 
jectile. 

This terminal ballistic experi- 
mentation is part of a proposed 
program to investigate the effects 
of atmospheric dust and micro- 
meteorites upon the surfaces of 
missile nose cones and satellites. 
Quite complex photographic in- 
strumentation is required in order 
to observe small and possibly mi- 
croscopic details of such hyper- 
sonic impacts. The main cate- 


gories of problems involved jp. 
clude: (1) efficient, short dura- 
tion shutters; (2) motion picture 
framing rates fast enough to pro. 
vide a number of useful frames 
and (3) light sources of short, 
effective duration and high fn 
tensity. 

The shuttering problem is quite 
well taken care of for still pho- 
tographs by the Avco Kerr cel], 
Light sources of adequate inten- 
sity and controlled duration pre- 
sent a most difficult problem, 
which has at present been partial- 
ly solved for still photographs and 
is under development for reflect- 
ed-light cinema photography. The 
Kerr cell shutter is presently in 
operation with a prototype light 
source using three xenon flash- 
tubes. This combination is now 
capable of exposing reflected light 
photographs at 1:1 magnification 
at 0.01 microsecond 


1 
( 100,000,000 second) 
on film of 400 ASA index. 

The Physics Section is current- 
ly developing techniques for ul- 
tra-high speed motion picture 
photography for use in the 
14,000-foot-per-second _ velocity 
ranges. One prototype framing 
camera is under construction by 
the Instrumentation Research 
Group. A commercially available 
camera is now on hand —the 
newly developed Beckman and 
Whitley Model 192 framing cam- 
era. This instrument exposes a 
total of 80 frames of 35mm mo- 
tion picture film at the rate of 1.4 
million frames-per-second with 
an individual exposure duration 
of 0.1 microsecond. The fram- 
ing is accomplished by means of 
a triangular rotating mirror 
driven by a 6000-rps helium tur- 
bine. The optics of the camera 
include hundreds of lenses and 
mirrors to relay the sequential 
images to the film plane. 

The above apparatus com- 
prises the core of the present 
Avco ballistics photographic in- 
strumentation program. It has 
been built in slightly over two 
years and represents the efforts 
of one small group of personnel 
to solve some very specific prob- 
lems. 
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OPERATION 

GASLIGHT 

continued from page 36 
several devices. First, to record 
the ultraviolet which will not pen- 
etrate ordinary lenses, quartz- 
flourite lenses were used in con- 


junction with a specially designed 
stock mounted 16mm cine-spec- 
trometer. 

Meanwhile, Gurdon Abell, 
AERL’s chief electronics scien- 
tist, was guiding the development 
of the eight-channel Mark II Ra- 
diation Recording System. This 
is a portable system using hand- 
held radiometers designed to iso- 
late narrow regions of the spec- 
trum. The recording of the trans- 
ducer outputs is accomplished by 
photographing a group of panel 
meters with a Cine-Kodak Spe- 
cial 16mm motion picture cam- 
era. The radiometer is equipped 
with illuminated gun sights while 
the remainder of the system in- 
cludes transistorized logarithmic 
amplifiers and a built-in inter- 
com unit. 

In May of 1958 the group flew 
to San Juan, Puerto Rico, where 
the equipment was set up on the 
deck of the USS Stickell, a Navy 
destroyer, which proceeded to 
within 20 miles of the target zone. 
In the early morning hours of 
May 18th the brightly incandes- 
cent nose cone and rocket body 
of the Army’s Jupiter IRBM mis- 
sile could be seen plummeting 
through the atmosphere about 
100 miles from the ship. At this 
time some of the first color pho- 
tographs of the spectacular pyro- 
technic re-entry were made with 
a 16mm motion picture camera 
using Kodachrome film. They 
were taken at 16 frames per sec- 
ond. Later, excellent color prints 
of the scene, enlarged 100 times, 
were obtained through the use of 
microprinting. 

Equally gratifying was the pho- 
tographic spectral coverage which 
extended from 2500A in the ul- 
tra-violet through the visible re- 
gion to the red cut-off point of 
panchromatic film. 

With this equipment, develop- 
ed through the combined efforts 
of the photography, optical and 
electronics groups, AERL scien- 
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pencil chewers; 


Why be nervous and uneasy about 
color work? 


Instead, go right to K & L with your 
requirements for Dye Transfers & 
Ektacolor (‘‘C’’) prints for reproduction, 
comps, displays, color processing, 
flexichromes, transparencies, slides and 
filmstrips. Be sure of finest, exact color 
reproduction delivered on time. Discuss 
problems with K & L’s top technicians — 
Sam Lang and Len Zoref. 

Call or write for free Color Data Handbook 
and complete Price List. 


ie URSHAN 


color service, inc. Dept. 1-6 


New York 17, N. Y. 
Murray Hill 7-2595 
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FILM SERVICES TO 
INDUSTRY PRODUCING 
16MM MOTION 
PICTURES AND 
FILMSTRIPS 


Sound Recording 
Magnetic Transfer 

Editing and Matching 

Titles and Animation 
Colburn Color Positives 
Magna-Striping 

Filmstrip Animation 
Slide Duplicating 
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tists were able to substantiate 
much of the theoretical predic- 
tions made on the basis of lab- 
oratory experiments. 

At the time of this writing the 
Gaslight team is returning from 
Ascension Island, where similar 
coverage was given the Air Force 
Thor-Abel ICBM missile which 
re-entered the atmosphere in 
early April. 

The important significance of 
these observations was that the 
nose cone re-entered from ICBM 
range, approximately 5500 miles. 
This greater range required mis- 
sile velocity in the order of 15,- 
000 mph compared with about 
12,000 mph for the IRBM. Mo- 
tion picture and spectographic re- 
cordings obtained of the re-entry 
phenomena supplied correlative 
data important to the technical 
evaluation of the nose cone ma- 
terial. The nose cone was later 
examined after being recovered 
from the ocean. Unlike the May 
test, this re-entry was monitored 
from an Air Force plane adapted 
for the purpose. —Vvjc 
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second, and the plasma attains 
a velocity of 5000 feet per sec- 
ond. 

Photography is used to obtain 
a majority of the data required 
to measure the sample behavior 
in the plasma. Several types of 
photographic data are recorded, 
but the most important—and one 
of the most difficult which has 
been attempted—is the measure- 
ment of rate of ablation (burning 
away) of various materials. 

The standard sample is cylin- 
drical and is placed in the hottest 
portion of the plasma jet. Un- 
fortunately, this also happens to 
be the area which is most lumi- 
nous and most optically dense, 
providing conditions anything but 
ideal for high-resolution photog- 
raphy. Usually photographers are 
afflicted with conditions which 


provide too little light; however 
in this case, it is a matter of too 
much light—almost a quarter- 
million footcandles! The sample 
face is totally enveloped in the 
highly luminous plasma, which 
under some conditions, tends to 
blanket the subject completely, 

The obvious way to eliminate 
the background luminosity is to 
stop down the aperture of the 
camera and then use supplemen- 
tary illumination to record the 
sample image. This required a 
prohibitive light level, as the ex- 
posure required to bring the plas- 
ma down to a maximum tolerable 
density was 1/100 second at f/32 
plus a 2.7 N.D. filter (an equiva- 
lent aperture, without filters, of 
f/768). No practical, concen- 
trated light source could be found 
to adequately illuminate the 7%- 
inch sample at this effective aper- 
ture and shutter speed. 

Fortunately, much of the back- 
ground luminosity occurs at 
wave-lengths near the blue end 
of the visible spectrum. Suitable 
photographs were finally obtained 
by the use of silhouette lighting 
using a standard 150-watt tung- 
sten projection lamp as a light 
source. A seven-inch f/2.5 lens 
is used to image the filament of 
this lamp on the optical center of 
the camera lens. By using an op- 
tical filter which transmits only 
the red end of the visible light 
(tungsten light), sufficient illu- 
mination is obtained to eliminate 
the background exposure from 
the plasma. When the sample 
is placed in the above light beam 
and the camera is focused on the 
sample, a silhouette image of the 
sample is formed on the film 
plane of the camera. 


Size of the Sample 


The image size of the sample is 
chosen so that a small tungsten 
rod may be included in the field 
of view in each frame to serve 
as a reference from which the 
position of the ablating sample 
may be measured. The surface 
of some materials radiate at an 
exceedingly high level when in 
the molten state. When testing 
such samples the silhouette light 
is masked off to illuminate only 








the reference rod, thereby record- 
ing the radiant surface against 
a black background for maximum 
contrast and detail. When the 
optical system is carefully aligned, 
inear distortion across the field 
is Jess than 0.1 per cent. Using 
Panatomic-X film developed to a 
gamma of 0.9, it is possible to 
obtain position accuracies of 
1/1000 inch in spite of the tre- 
mendous turbulence and lumi- 
nosity of the plasma. 
Measurements such as those 
described above require an ac- 
curate time base. In some tests 
the 24 fps framing rate of the 
Arri synch motor provides a satis- 
factory method of timing the film. 
When a more precise correlation 
of time and film image is neces- 
sary, a reluctance pickup mount- 
ed on the camera shutter drive is 
used to record a signal on an 
electronic recorder each time a 
frame is exposed. The overall 
accuracy of the record is thus de- 
termined by the time resolution 
of the electronic recorder. a 
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from the plane itself, from the re- 
covery boat, and from a nearby 
island base. The film, shot from 
all three positions simultaneously, 
will follow the cassette from the 





beginning of a fall until it hits 
the water. 
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FOR SLIDE-FILMSTRIP 
OXBERRY AUTOFOCUS SLIDE-FILMSTRIP STAND Model FS-4300 


This Master Series Stand has been designed for high speed, 
top quality film strip production. Autofocus combined with 
automatic rackover and lamp that projects aperture onto 
table top are invaluable in quickly positioning various sized 
pieces of art work. Receives up to 35” art work. Accessories 
may be ordered to include animation components, other 
lenses, double aperture shuttle, top lighting, etc. 


BASIC STAND: Welded steel base, ground steel 412” diameter 
dual columns. Ball bearing camera carriage, manual drive. 
Foursided zoom scale. Shadowboard. Fixed table top 36” x 
48” has 9” x 12” hole in center with removable glass and 
wood inserts. Overall height 11’4”, width 48”, depth 58”. 


CAMERA: OXBERRY 35mm with rackover and viewfinder. Fixed. 
pin registration. 47mm lens. Autofocus. 400-ft magazine, 
automatic take-up and single speed stop motion motor. 
GRIGG CORIDIGR ES 5st ces, oer eadstoapininn $9,100 








FOR ANIMATION 
OXBERRY AUTOFOCUS ANIMATION STAND Model MP-4200 
This is a standardized package unit incorporating all the 
basic requirements necessary for shooting full animation. 
A full line of accessories available for individual require- 
ments. The difference between this unit and the OXBERRY 
Custom stand is primarily on rarely used special features. 


BASIC STAND: Welded steel base, ground steel 442” diameter 
dual columns. Ball bearing camera carriage, manual drive. 
Four-sided zoom scale. Shadowboard. Height 11’4”, width 
48”, depth 58”. 


COMPOUND: 28” x 34” table top. Two 12-field peg tracks, 
hand-wheel controlled, with counters and locks. Two 18-field 
“push type” peg tracks calibrated in 20ths. 9” x 12” cut-out 
in table top for underlighting. Ball bearing compound move- 
ments. N.S., E.W. and 360° rotation. All movements have 
handwheel control with counters and locks. Gimbal-mounted 
platen with 12-field, 18-field glass. 


CAMERA:. OXBERRY 35mm with fixed pin registration. 47mm 
lens. Autofocus. Automatic take-up. Single speed stop motion 
motor. Straight through viewing device. 400-ft. 35mm mag- 
| RSI Rreeeae enn $10,200. 


ALL EQUIPMENT AVAILABLE ON LEASE-PURCHASE PLAN 


yilsa Yeu! 
OXBERRY UNISTAND 


SEE YOUR DEALER OR WRITE TO 
DEPT. IP-659 


ANIMATION EQUIPMENT 


co > CORPORATION 


Prices from...$1,295 38 Hudson Street, New Rochelle, N.Y 




















Although we shoot in both 35- 
mm and 16mm, the 35mm is re- 
duced to the smaller size for de- 
livery. We use both black-and- 
white and color film and do all 
our own editing and sound re- 
cording. Narration usually is by 
a local announcer. We do not 
Process or print our own films 
but do administer those stages. 

Our cameramen double or 
triple in brass. Besides being able 
to shoot live action and anima- 
tion, to work either on location 
or in the studio, they can edit 








and project film as well. (over) 
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Perfect partner for your cameras! 


“FLOATING ACTION TRIPODS” 


for STILL @ MOVIE @ TV... 
in plant, studio, or on location. § 


“Floating Action’ Tripods and ac- 
cessories are job-proven by thou- 
sands of hours of professional 
use. A feather-touch ‘floats’ 
camera to the right level .. . 
velvet-smooth action of heads 
(movie or still) for pan and tilt 
. . . levelling without re-adjusting 
legs. Side arm accessory permits 
low point and overhead shots. 
NEW ! ! ! shown at right—folding 
dolly . . . ball-bearing wheels— 
easily installed on all D & S Tri- 
pods—swivel locks, brakes and 
cable guards. Two sizes of tripods 
(all metal) — LITEATURE ON RE- 
QUEST TO Dept. | 


Davis & Sanford Co., Inc. 


52 Avenue E, New Rochelle, N.Y. 
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Our Group is equipped to Nitrobenzine, a highly volatile 
CUT FILM HOLDER handle all except the most spe- liquid, is the basis of the Kerr cel} 
cialized sound and motion picture —_ operation. The cell itself ig te. 
arr assignments, such as high-speed _latively simple, consisting of g 
. instrumentation work. Our equip- _ pair of flat electrodes in a liquid. 
ment includes Arriflex 35mm tight cell with optically clear 
cameras and Arriflex, Bell & “windows” at both ends and Po. 
! Howell, and Cine Special 16mm laroid filters over both windows 
IRON-GRIP # q . 
HINGE # 4 cameras plus all the needed lens 
FABRIC! jj i combinations. 
et Our lights are Mole-Richard- When the cell is “off,” light 
sons in the 750, 2000 and 5000- __ is polarized by the first filter and 
y watt sizes. We also have Color- absorbed by the second. But 
Cannot come apart... cannot leak light... Tran light units for location work. when a substantial jolt of electric- 
ort tatanar than eit-cgts holders, no wonses For sound recording we use — ity—— measured in thousands of 
parts te break. Unconditionally guaranteed for 16mm and quarter-inch tape. volts—hits the electrodes, the 
— Playbacks, recorder and mixer nitrobenzene’s light-transmitting 
4x5 and 5x7 in are Magnasync equipment. We characteristics are changed to al- 
Deluxe Model only have two editing rooms, one each _ low the polarized light to pass 
214 x34 and 314 x 444 holders in for the Titan and Minuteman — through the liquid and out the 
traditional cherrywood and aluminum. series. They are equipped with other filter. 
MODERATELY ‘PRICED ... Moviola and Neumade units. If What makes Avco’s Kerr cell 
ASK YOUR DEALER TODAY! necessary, we can do lip-sync so different is an improved pulse 
work in the plant auditorium, generator, which provides the 
which was designed to fulfill such | needed burst of electricity, and a 
a need. An Oxberry animation spark-gap “trigger” which sends 
stand, the only one of its size in _ electric current to the electrodes 
" i tied, Cake 1. New England, is employed to and breaks the current almost 
Circle No. 532 on Post Card produce titles, special effects and _—- simultaneously. 
animated sequences. Art for ani- Main application of the Avco 
mation is prepared by the Art Kerr cell is in the company’s re- 
Group, a branch of the Technical search on the nose cone, or “bu- 
Publications Department. For _ siness end,” of the Air Force 
quick processing of film we have ‘Titan intercontinental _ ballistic 
been calling upon the services of missile. 
local labs like Rockwell Color High-powered guns and a bat- 
and Back Bay Film Labs. tery of Kerr cell cameras on the 
CONDITIONING A sound-slide presentation on Research and Advanced Devel- 
FLUID FOR THE , ; “eee agit 
the problem of in-plant security opment Division’s ballistic range 
was an interesting assignment re- _ provide data on flight in the tran- 
cently completed. A device we sonic area (see page 32). 
car haor geaheermgy dened ain built here recorded automatic Effective aperture of the Aveo 
cues on quarter-inch magnetic Kerr cell is about f/10. Absorp- 
Easier etching without chipping. Emulsion tape so that on playback, the tion loss of the shutter amounts 
—— eee sound narration would also cue to about four f-stops when the 
Toughness and plisbility never before re the slide projector to advance the __ cell is fully “on,” and character- 
sealing overeound heads. Lese abrasion film. [J istics of the polarizing material 
sci cetaaie dibadehia vss place an f/2.5 limiting aperture 
ting in hardest water. on the cell since the incident 
es sae ee At eee Oo a angle ea be — than 
10 degrees from the normal. 
$1.95 Per how ‘ieee naar Per Quart KERR CELL Using a pulsed light source, 
$11.95 Per Gallon $49.95 Per Five Gallon coatimasi from page 44 Avco has taken reflected light 
Wi gnecss Swbeauih ir’ tcneneden photographs on Polaroid Type 44 
ar ein. . cenit aktaiaes an automobile traveling at 60 material of a standard resolution 
miles an hour covers in one mi- _ chart at a hundred-millionth of a 
4 ror sats sy 4 | crosecond a distance equal to second. Resolution tests at a ten- 
Your Industrial Dealer NOW | one-tenth of the thickness of paint —_ millionth of a second on Royal-X 
on the car’s body. And Avco’s panchromatic film showed 45 
shutter operates at one-hundreth _ lines per millimeter with normal 
of a microsecond! development in DK-58. 0 


Polarized By First 


Write..for..New..Free..Brochure 





Motion Picture Photographer 


Films rendered STATIC FREE. 











omy © Pe kt 





NATURAL LICHTING CORP. won eset 
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METALLOGRAPHY 


continued from page 42 





carbon arc light source as the re- 
fractive medium. The resultant 
image gives indication of metal 
structures or allows identification 
of the constituent parts of an al- 
loy. An interesting facet of this 
technique is that the structures of 
such metals as beryllium, zirco- 
nium, thorium and uranium, 
which are essential to missile and 
atomic development, can only be 
studied through the use of polar- 
ized light. Color photography is 
particularly valuable in this area, 
since under polarized light, small 
changes in light frequencies are 
indicative of differences in crystal 
orientation and structure. 

In petrographic studies, non- 
polarized light —‘ transmitted 
through a thin-section specimen 
of the studied material is photo- 
graphed principally for inclusion 
in study reports. The primary 
aim of petrographic studies is to 
identify non-opaque crystalline 
materials by means of their op- 
tical constants or properties. 
Again photography allows a clear 
and concise presentation of the 
study conclusions. 

For metallographic studies in- 
volving non-polarized light, the 
microscopes utilize a green light 
source to obtain maximum optical 
resolution. With this technique, 
it is possible to make specimen 
enlargements ranging up to 2000 
diameters. In order to record 
these enlargements photographi- 
cally, a green sensitive film is 
used. To prevent film buckling 
and shrinkage, the sensitized 
emulsion is placed on a glass 
plate. This factor of dimensional 
integrity is critical in photomi- 
croscopy due to the effects of 
distortion at high magnifications. 

In other areas at Avco, photog- 
raphy plays a direct role in scien- 
tific activity. However, while it 
does not relate directly to the 
study and analysis involved in 
metallography and petrography, 
without it the information de- 
tived from such analysis could 
not be passed on. Cl 
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‘*... We'll give you a hand.’’ 


Whether it be editorial, or sound, or a complex 
printing problem, our expert staff will assist you 
—of course without obligation—at any time. 


Sound « Editorial « Laboratory Services 


CAPITAL 


FILM LABORATORIES, INC. 


1905 Fairview Avenue, Washington 2, D.C. LAwrence 6-4634 
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COLOR LABORATORIES 


duplicate 
transparencies 
up to giant size 
reproduction quality or 
contrasty display quality 


projection slides 
in any size and style 


35mm, stereos, film strips, 
TV size, lantern size, 
Vu-Graph, VisualCast 





bonus! 
giant transparencies & 
prints direct from your art 
without intermediate 
copy charge 


dye transfer prints 
any size up to 40” x 60” 


reproduction quality or 
contrasty display quality 


WaAtkins 4-8573 108 W. 24th St., New York 11 
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NEW FRAMING 


CAMERA 











for the research group that has everything 


This is the production model 
of the new Beckman & Whitley 
Model 192 Continuous -Writing 
Framing Camera. 


Delivered to Avco Research 
and Advanced Development 
Division, outside Boston, the 
instrument will be used in ex- 
perimental studies with high- 
temperature electric arcs or 
plasma jets, hypervelocity 
instrumentation, aeroballistics, 
and aerothermodynamics. 


Chiefly, the advantage of the Model 192 is that it Shown focusing the objective 


: . lens of the newly installed cam- 
is capable of making 80 35-mm photographs of an era is Glenn Hanson, head of 
the physics photography section 


ultra-high-speed event without the necessity of ile ace 


synchronizing the camera and the event. Its top 


operating speed is 1,400,000 exposures per second. 


May we send you further details or discuss with you 


the problems you may have which the Model 192 or 


Beckman ¢ Willy 


SAN CARLOS 14, CALIF. ¢ U.S.A. 
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TECHNICAL 
TRENDS 


continued from page 10 





In fact, looking back at the 
way in which the final figures in 
both the American and British 
standards have been arrived at, 
it is hard to see where this claim 
starts to have any foundation of 
fact. The American figures were 
made to fall halfway between 
Weston and GE figures for con- 
venience, and for the same rea- 
son the British figure was ad- 
justed to fall at around the same 
level as the popular logarithmic 
system in use before the war. The 
old and the new DIN figures have 
an even closer connection with 
the sensitometric evaluation of 
film speed. This figure must be 
used as a starting point in any 
practical system of film speed 
measurement, in that it represents 
in coded form the density of the 
step on the sensitometric wedge 
which produces a density of 0.1 
above fog in the film being tested. 

But, and this is a big but, both 
the American and British stand- 
ards published tables for the cal- 
culation of exposure having due 
regard for such variables as time 
of year, weather conditions and 
so on, and making use of the new 
film speed indices. These tables 
did include a safety factor, origi- 
nally on the order of four times 
the minimum exposure necessary. 

Later these tables were ad- 
justed so as to reduce this safety 
factor to 214 times, and at this 
level, they now correspond to the 
average level of exposure which 
would be shown by a modern 
photo-electric meter under the 
stipulated lighting conditions. 


Over-Exposure 


_ Thus, the safety factor is not 
in the exposure indices them- 
selves, but in the exposure tables 
and exposure meters used to ar- 
five at a stop and shutter speed 
setting taking into account the 
other variables, which along with 
the film speed, have to be con- 
sidered. To blame the exposure 
indices for producing more den- 
sity in your negatives than you 

continued on page 81 
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ROLOR DAYLIGHT 


ROLL PAPER 









Ideally suited for school, 
police and industrial color 
finishing. Unique features in- 
clude: automatic progressive 
lights, integral gas agitation 
and automatic replenishment 
systems. 











@ Processes multiple 20 foot lengths in 
widths up to 8 inches 


@ Complete daylight operation 
@ Up to 1,000 small prints per hour 


@ Economical... uses only 31/2 gallons 
of chemical 










® Camera Craft Building 
18 E. 42nd St., New York 17 
MUrray Hill 7-2900 
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With Chart-Pak tapes, you make prof 








CHART-PAK printed pressure-sensitive tapes 
made these bars in 3 minutes 15 seconds! 






How long would it take you 
to draw them? 


























1 L 





ing graphs, 
charts and other graphic presentations quickly and easily 
without a single pen stroke. Available in a wide variety of 
patterns and colors. Precision slit in widths from 1/64” to 2”. 
Pressure-sensitive adhesive backing sticks firmly, will not melt 
under heat of reproduction, yet can be easily lifted and reap- 
plied for corrections. Ideal for use on all surfaces, especially 
Chart-Pak planning boards and sheets. Write for full details. 


SAVES TIME... 
Chart-Pak saves money! 


CHART-PAK, 


ORIGINATOR OF THE TAPE METHOD O 


INC. 


ee@eoe#neeee#ee#eegeeeesegge?#se#ee#eeee#e¢e 





eee €0 600 €6 686 606 Oe SS OS SO SS 
eoeoeoee#eee#e#eee#eeeeeeeeeee#eee#eeeee® 


186 River Road, Leeds, Mass. 
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. . . Provides shadow free illumination for technical 
photography, industrial television and other visual 
applications requiring a uniform field of illumination. 
Suitable for black and white, color, Polaroid. 


EXPERT PHOTOGRAPHERS 
Marvel at the results—are amazed at Hinelight’s 
speed and ease of operation. 


SUPERVISORS 
Are especially pleased with the reduced cost and 
increased value of photography produced by 
Hinelight. 


ENGINEERS AND SCIENTISTS 
Like the high information content and high relia- 
bility of Hinelight photos—elimination of variables 
in results. 


TECH. PUBLICATIONS DEPARTMENTS 
Are enthusiastic about the complete and reliable 
detail and the lower retouching costs of Hinelight 
photos. 

PURCHASING AGENTS 
Save money when Hinelight is used. Save money 
when Hinelight photography is used. 

HINELIGHT . . . DEVELOPED AND 

DESIGNED FOR THE NEEDS OF 

PHOTOGRAPHY IN SCIENCE AND 

INDUSTRY. 


HINELIGHT CORPORATION 
2538 John Street e Fort Wayne, Ind. 
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Does More 
than any other rear screen! 


Sharp Image in Full Daylight 
Rigid Rear Projection 


LENSCREEN panels of glass or plexiglas plastic 
provide readily selected background effects for 
flash or flood lighted subjects. 

Exceptional for training, conference or briefing 
rooms, exhibits and displays, etc. The rigid 
thicker LENSCREEN panel can supply sound in- 
sulation between projection and working areas. 
Response to color and detail in room light pro- 
vides versatility. 

Also portable models and large size flexible 
LENSCREEN. 


Write for full particulars. 


POLACOAT INC. 7760 orks Recs 
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stant return mirror and an instant re- 
open lens diaphragm. Featured is a 
depth of field preview control which 
permits stopping down the lens to the 
picture taking aperture, and an instant 
return to full aperature at the release 
of the button. The body design of the 
new camera is similar in many re- 
spects to its rangefinder-coupled cous- 
ins and retains the fixed spool remov- 
able back, and single stroke film ad- 
vance. The camera will come 
equipped with a 50mm f/2 Auto- 
Nikkor lens and can be fitted with a 
coupled exposure meter and the Nikon 
electric motor drive for rapid fire se- 
quences. Price: $359.95. 


Versatile Lens System 118 


Acquiring the battery of lenses used 
with 35mm cameras has been eased 
by Geiss-America with the introduc- 
tion of a very clever system of lenses 
fitting into a single master mount. 
The cost factor is cut by providing 
lenses from 28mm to 200mm which 
simply bayonet into the Magic-Mount, 
a basic automatic diaphragm unit. At 
the present time, mounts are available 
for Exakta, Exa, Praktica type thread 
cameras with Praktina and Alpa 
mounts to be released shortly. Focus- 
ing with the 28mm lens runs from 
infinity down to 4% inches while the 
normal 50mm f/1.9 lens focuses down 
to 14 inches. Price: Basic mount 
$49.50 — Lenses from $69.50. 


New Light Box 119 


A handy unit for examining nega- 
tives, color transparencies or planning 
layouts has been introduced by Lacey- 
Luci Products Incorporated. Called 
the Visionaire Light Box, the new 
item may be used on the copyboard 
of all Lacey-Luci cameras and Visual- 
izers for projecting color transparen- 
cies. Overall size is 19 x 23 x 5 inches 
and is constructed of green crackle 
metal. Unlike most illuminators, the 
Visionaire has a non-warping, milk- 
white viewing surface instead of glass. 
Light is provided by four 15-watt 
fluorescent lamps which are practical- 
ly heatless and give an even distribu- 
tion of light. Price: $55.00. 


Filmcard Reader 120 


The increasing use of photographic 
reductions of engineering drawings 
has stimulated the introduction of new 
microfilm and aperture card readers. 
One of the latest is the Model KG 15 
reader from the Micro-Fax Division of 
the Eugene Dietzgen Company, de- 
signed to handle 35mm microfilm and 
also Filmsort “D” aperture cards. The 
screen, composed of plastic crystals, 
measures 18” x 24”. Controls are lo- 
cated in the front of the reader for 


THE 
“GENARCO' 


#6800 


ELECTRIC SLIDE CHANGER 
70 (3%" x 4") SLIDES 


FEED MAGAZINE 
(for 70 3%" x 4" slides) 


Easily Mounted on 
your favorite projector 


AMER. OPTICAL DELINASCOPE 
BESELER SLIDE KING 
HEILAND or GOLDE MASTER 
STRONG ARC SLIDE PROJECTOR 


For Demonstration, or price list, 


GENARCO NC. 


97-14 SUTPHIN BLVD. 
Jamaica 35, N. Y. 
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/ NEGA-FILE 
| portable 
Slide savers 
Ba shies 
invaluable 


fOr TV. Stations 
Industry 
Doctors 
Institutions 
Lecturers 


@ PERFECT SLIDE 
PROTECTION! 
NO BREAKAGE, 
DUST, DAMPNESS! 
@ ‘ANGLE GROOVE’ 
CONSTRUCTION! 
Finger-tip slide reference. 
View each slide without ; 
removing from file. New filing, removal eat 
© BEAUTY! Magnificent seasoned hard 
wood, smartly styled. Walnut finish. Com. 
fortable leather handles. Lock corner joints 
Brass-plated hardware. Snap locks! 
© 3 SIZES AVAILABLE! 
(All with removable index, numbered slots) 
34-25 25 slides $ 6.45 
34-50 50 slides 10.75 
34-100 100 slides 12.95 


Consult your local 
photo dealer or 
order direct. 
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gximum efficiency and comfort of 
a operator. A special provision per- 
mits making full size photo prints. 


New Series Alpa Cameras 121 


Following the trend toward simpler 
operation and more automation in 
the single lens reflex field, Karl Heitz 
has announced the new Alpa b which 
features an instant return reflex mir- 
ror. Operated by a hair trigger re- 
lease, the new mirror flips up in- 
stantly without vibration and returns 
to viewing position immediately. A 
new one stroke (160 degree) turn 
rapid-wing lever allows film transport 
without removing the camera from the 
eye. Internally, a new reversed take- 
up spool has been incorporated to re- 
duce film curl. Price: with f/1.8 
Switar Auto-Apochromat Model 4 b 
$299.00, 8b $439.00. 


New Color Print Processor 122 


Increased integration of design 
marks the new Rolor Model 10 Color 
Print Processor. The new unit is a 
complete single-section water-jacket 
processor with a master control panel 
that groups all the working controls 
for temperature, timing and automatic 
gas burst regulation. Capacity of the 
tanks is a standard 10 gallons, and an 
exclusive print carrying basket with 
built in distributor and adjustable size 
print compartments is provided. The 
duplex basket will accommodate 80 8 
x 10 prints. Designed for high pro- 
duction and efficient work flow, the 
unit is constructed throughout of Type 


316 steel which has been heli-arc 
welded. 
New Prominent Camera 132 


The new Prominent II Voigtlander 
35mm camera is now selling in the 
United States. The new model differs 
from the previous one in that the 
rangefinder/viewfinder is now of the 
life-size 1:1 viewing ratio type. The 
finder covers the field of view of the 
35mm lens and incorporates luminous 
frames showing the fields for the nor- 
mal 50mm and 100mm_ telephoto 
lenses, Other lenses for the Prominent 
II are the same as those for the pre- 
vious model. Price: with f/2 Ultron, 
$299.50; with f/1.5 Nokton, $279.50. 


Stop Watch Protector 134 


To prevent damage to costly stop 
watches from oily, wet or greasy 
hands, Andrew Technical Supply 
Company now makes the Guardsman 
stop watch protector. Unique feature 
is the fact that it does not interfere 
with operating the watch when hand- 
held. Additional protection is pro- 
Vided by a rubber cushioning ring. 
Finished in hammerloid to resist cor- 
Tosion, the holder, which stands at a 
convenient angle for easy reading, has 
three set screws to keep the watch 
in place, 0 
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MILLER -TROJAN_ 








MILLER -TROJAN CO., INC., TROY, OHIO 
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SHARPSHOOTER 11 x 14 CAMERA 


Top reproductive quality, heavy steel and aluminum 
construction, and features usually found only on ex- 
pensive cameras combine to make the Sharpshooter 
your outstanding gallery camera buy. Features in- 
clude 18 x 221 copy board that tilts to horizontal 
position for easy loading . . . four 300 watt reflector 
flood lamps on pivotal arms . . . a reset timer that 
automatically controls shutter and lights . . . a Wol- 
lensak lens—with a focusing scale made to fit that 
lens ... a diaphragm control . . . and a combination 
cut film and stay flat holder with focusing back that 
permits use of all size films up to 11 x 14. Camera 
measures 42 x 72—enlarges twice and reduces three 
times—requires only semi-skilled labor. Xerography 
back and vacuum back available as extras. 


Camera Only $810.90. Base ONLY $115.00 





“DUSTROYER” FOR DARKROOM 


Keeps your darkroom absolutely free of dust by 
filtering out all impurities from incoming air—and 
by pressurizing room so dust will not enter when 
door is opened. Continuously circulates 275 CFM 
of clean, fresh air—expels all foul odors from room. 
Louvered grids let you direct air up, down, right 
or left. Unit fits between joists, is easily installed, 
is absolutely light-tight. Runs quietly, is economical 
to operate. Costs ONLY $63.40. 


Write today for full details on these machines— 
and on camera training school. 

















The 


Presented by 


rd Annual 
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INDUSTRIAL EXHIBITIONS, Inc. 17 East 45th St., New York City 















= FOR FREE INFORMATION 
ON HOW MICRO-RECORDING CAN SERVE Your Cc 
Circle reader inquiry number listed below wo 
reader service cards on pages 83.84 ad 


Sales and Rentals 


of Equipment 


Prints _ Files 





™ complete 


microfilm service 


SEE THESE EXPERT MICROFILM SPECIALISTS FOR FREE CONSULTATION 


- Storage 


a Micro Opaque » 
Systems 


WASHINGTON & BALTIMORE 


Retrievable Miniaturization 
On 105mm Acrograph System 


BLOCHER BLUE PRINT 
AND SUPPLY CO. 


1021 20th St., NW Washington 6, DC 
NAtional 8-6791 








CHICAGO 


MICRECORD 


CORPORATION 
608 So. Dearborn St., Chicago 5, Ill. 


ment & Micrecord Universal Microfilm. 





Complete Microfilming Facilities, Equip- 
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NASHVILLE 


Graphic Reproductions, 


Incorporated 
OZALID MICROLINE 
Sales . . . Service . . . Processing 
716 Eighth Avenue South Nashville, Tenn. 
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JACKSON MICH. 


LOWDEN 
MICROFILM SERVICE 
607 Garfield Street 
ST 4-4415 


Business Records—Engineer Drawings 
Complete Microfilm Service 
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CHICAGO 


SALES and SERVICE 
for PRECISION MICROFILM .. 
MICROFILM DIVISION 
WESTERN BLUE PRINT CO. 
2415 W. Peterson Ave., Chicago 45, Ill. 
— authorized Microline center — 
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BUFFALO 


THE MOST 


COMPLETE LABORATORY 
For 16-35-70mm Microfilming & 
Reproductions 


MICROTAK® 


Our newest product designed for modern 
filing systems. 


The finest adherent Micro-Opaque prints 
B I a L y | & PHOTOCOPY AND 


MICROFILM SERVICE 
1037 Ellicott Sq., Buffalo 3, N. Y. 
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BOSTO 


SPAULDING: MOSS CO. 


OZALID MICROLINE 
microfilming—enlarging—printing 
complete microfilm service 
556 Atlantic Ave., Boston, Mass. 
Liberty 2-3000 
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The MICROFILM Corp 


1051 Power Ave. 
Cleveland, Ohio 
SUperior 1-3654 


5935 Ridge Ave. 
Cincinnati, Ohio 
REdwood 1-2408 


CLEVELAND & CINCINNATI | 
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ST. LOUIS 
CENTRAL MICROFILM 


SERVICE CORP. 
Merchandise Mart Building 
1000 Washington St. Louis, Mo. 


Authorized 


=RECORDAK wicrofilming Dealer 
GE 6-3630 GE 6-3631 
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INDIANAPOLIS 


Frederic Luther Co. 
INDIANAPOLIS 20, IND. 
Clifford 3-0544 


—The Eastman Kodak Dealer— 
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SPRINGFIELD, ILL. 


ACCURATE 
MICROFILM CO. INC. 


Authorized Kodagraph Microfilm & 
Equipment Dealers. 
618 So. Dearborn St. 118 So. Fourth St. 
Chicago 5, Illinois Springfield, Illinois 
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TOLEDO 


TOLEDO 


MICROFILM SERVICE 
3336 LAGRANGE, TOLEDO, OHIO 
CHerry-1-6624 
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KANSAS CITY 
105 mm 


is available from the 
lab which created the 
MICRO-MASTER Process 


Let us tell you how to 
ship your engineering 
drawings to us easily 
and safely for filming. 


Our brochure shows viewers. 


WESTERN BLUE PRINT CO. 
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NEW HAVEN 
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MICROFILMING 
SERVICE CO. 


National Mfg. and Distribution of Low Cost 
“MICROTAPE SYSTEMS” 
thru Nationwide Dealers 
New-—Startling—Efficient on Active Records 
WRITE or WIRE for NEAREST 
DEALER & FULL INFORMATION 
Eastman Kodak Dealer 
Cameras, Readers, Film, Processing 
Reproductions from Microfilm 
Complete Microfilm Dt: 
Conn. and 
44 Laura Street, New Hoven, Conn. 
HObart 9-1321 
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MICRORECORDING AT WORK 





The Impact of Plastics 


by PETER SCOTT 
Reproduction Services 
Massachusetts Institute of 
Technology 


With Kalfax Microfilm the im- 
pact of the plastics revolution in 
modern industry is now being felt 
in photography. It is a Mylar-base, 
plastic-emulsion film intended for 
microfilm-duplication which pro- 
duces a positive copy from a nega- 
tive or vice versa at the rate of 20 
feet per minute. The film may be 
handled freely in ordinary room 
light, and processing involves 
neither chemicals nor gas. This 
makes it possible to make copy 
films from negative masters instant- 
ly, without darkroom and with 
minimum space requirements. 

Introduced only in the last few 
years, first at the U.S. Department 
of Defense and then in the Micro- 
reproduction Laboratory of MIT 
the film has a Mylar base three 
mils thick which is impossible to 
tear by hand. The emulsion con- 
sists of a high-polymer plastic 
which contains scattered particles 
of a light-sensitive diazo com- 
pound, 

The plastic in the emulsion is 
not in itself light-sensitive. It is the 
diazo compound dispersed in it 
which is sensitive to light in the 
near ultra-violet region of the spec- 
trum so that the sensitivity of Kal- 
fax microfilm currently is similar to 
that of Ozalid film. The decom- 
position of the diazo compound as 
a result of light exposure causes 
reconstruction of the plastic; thus 
the Kalfax film differs from Ozalid 
film in that it forms a final image 
composed entirely of plastic rather 
than a dye image. The diazo com- 
pound is used only as a tool to 
achieve this final image. The Kal- 
fax microfilm image is the first pho- 
tographic medium to employ light 
scattering rather than light absorp- 
tion, 

Like silver film, Kalfax film 
undergoes three processing stages: 
€xposure, development and, option- 
ally, fixing. The first two stages 
are automatic. The negative film 
and the unexposed Kalfax film are 
put on their respective rollers in a 


special printer-processor; the ma- 
chine is threaded; the light setting 
is adjusted in accordance with the 
density of the original film and, at 
the push of a button, copy film is 
produced. After the film has been 
exposed in the printer, the emul- 
sion makes contact with a heated 
cylinder which develops the film 
and creates the visible image. Al- 
though the film may now be used 
withcut further processing, it is my 
recommendaiton that the film be 
fixed if permanence is desired. 

In order to fix the film, proces- 
sing is followed by a strong light 
exposure of the entire film, which 
should then be kept for a few hours 
at a temperature below 110°F. 
This can be done by setting up an 
over-all exposure in the printing 
section of the printer-processor at 
a fixing speed of five feet per min- 
ute at the maximum light setting. 
Since this slows down the total ef- 
fective production speed it would 
be preferable to have a 20 feet per 
minute fixing unit at the end of 
the processing cycle or to have a 
separate fixing unit. 

The relative production costs of 
Kalfax Microfilm and silver print 
for film duplication will vary with 
different installations. It will in 
each case depend on the type of 
equipment already in use, on the 
overall volume of the operation, 
and on the nature of the original 
material copied. 

The cost of unexposed Kalfax 


film is at this time between one 
and two cents per foot above that 
of silver print film. If one can save 
more than that on labor, equip- 
ment depreciation and overhead, 
then Kalfax constitutes a saving. 
Kalfax production requires only 
a printer-processor (the present 
model sells below $2000) approxi- 
mately equal in size to a silver 
printer alone. It dispenses with 
costly wet processing equipment, 
with darkroom installation and 
chemicals. Labor costs are very 
small since the printer-processor is 
almost completely automatic. 
Since Kalfax is a duplicating and 
not a camera film, wet processing 
equipment may be present anyway 
and this would reduce the saving 
in overhead but would leave con- 
siderable savings in labor, chemi- 
cals and equipment depreciation. 


Only the Beginning 


The exploitation of this new film 
has only just begun. Kalfax Micro- 
film and several similar films manu- 
factured by the Kalvar Corporation 
carry a promise to engender entire- 
ly new systems of information proc- 
essing based on the special proper- 
ties of this new medium. It is pos- 
sible to expose and process small 
areas of Kalfax film and to leave 
the rest of the film sensitive for 
years to accept further images. 
Special equipment to do this is 
being designed. Cl 











THE AUTHOR has been head of the Microreproduc- 
tion Laboratory of M.1.T. since 1954. Prior to that 
he was a photographer in portrait and commercial 
photography in Boston and London. Previous to that 
he headed a Research Department for the U.S. Gov- 
ernment at Munich, Germany. The department was 
concerned with Photoduplication and Cryptanalysis. 
Mr. Scott is the author of the article, “Film Stability 
Tests,” which appeared in the April issue of Inpus- 
TRIAL PHotocrapHy. It generated enthusiastic re- 
sponse from all parts of the Microrecording industry. 
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: Radiography 


and Ultrasonics 


J. R. BRADLEY, Technical Consultant 


Ultrasonic Vibrations 


Of the newest techniques in 
joining metals, ultrasonic vibra- 
tions takes its place as one of the 
most interesting. Though a new 
application hardly out of the ex- 
perimental stage, it is rapidly 
gaining attention as the one tech- 
nique with appreciable variations. 

For the past six years or so, 
technicians and engineers have 
been conducting research on 
metals-joining procedures. From 
the beginning, the newness and 
possibilities of ultrasonics led the 
researchers to believe that they 
had a method that would take 
time to develop but that each ex- 
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periment would increase their 
knowledge. 

The use of ultrasonics as a 
welding possibility was more or 
less accidentally discovered dur- 
ing studies being conducted with 
resistance spot welding. With the 
welding current off, a weld was 
produced when the electrode of 
the spot welder was ultrasonical- 
ly excited. This indicated that 
the vibrations from the electrodes 
had caused a weld by induction 
of the specimens being joined. 

So that we can appreciate the 
mechanics of ultrasonic welding, 
let’s look at what happens when 
two metals are placed in sliding 
contact. Each surface has sev- 
eral peaks and as the two pieces 
of metal slide under pressure, a 
welding process takes place. Heat 
is generated by the sliding fric- 
tion and the peak surfaces be- 
come so intimate that a bond is 
formed and the weld becomes 
complete. The bonding is be- 
lieved to be a recrystallization or 
a fusion process at the interface. 
This particular weld apparently 
accounts for the galling and seiz- 
ing between two metal surfaces 
that puts more gray hairs on the 
head of the engineer. Actually, 
this process is slow-motion ultra- 
sonic welding in counterpart. 

Ultrasonic welding is accom- 
plished under a _ compressive 
force. The sliding surfaces under 
this force have a built-in oxide 
layer and surface peak removal 
system. The interaction may be 
fusion between the surfaces of the 
materials or cohesion from inti- 
mate contact, either of which ap- 
pears to destroy the interface. 

Robert Monroe and John 
Antonevich, of the Battelle Me- 
morial Institute have done con- 
siderable research in the ultra- 
sonic welding field. In a co- 


authored article in the Battelle 
Technical Review, they stresgeq 
the endless possibilities of this 
technique. “Studies to date haye 
given us limited information 
about what is possible with ultra. 
sonic welding. We know that 
butt, seam, and spot welds can be 
made to join small components 
of thin-gage sheets of moderately 
ductile materials such as mil 
steel, iron, aluminum, copper, 
and gold. Very ductile Materials, 
on the other hand, will yield 
under ultrasonic strain without 
interfacial sliding. Hard brittle 
materials will tend to fatigue 
under strains necessary for weld- 
ing. 

When one attempts to weld 
two pieces of lead in an ultrasonic 
welder, the lead will continuously 
yield; the energy at the weld-tip 
interface is dissipated as heat in 
the adjacent lead layer; and the 
lead is frequently extruded from 
beneath the weld tip. Little or no 
energy would be dissipated at the 
lead-lead interface. 

On the other hand, attempts to 
join sheets of hard materials such 
as molybdenum will generally 
lead to different difficulties; the 
sliding and high-heat dissipation 
at both the weld tip-molybdenum 
and molybdenum-molybdenum 
interface leads to welds at both 
interfaces. Because the strain re- 
quired to produce a weld is high, 
the molybdenum may crack about 
the weld joint. 

These limitations are of course 
based on current characteristics 
of ultrasonic welders. It is con- 
ceivable that research will lead 
to new welding concepts which 
extend the application of the 
process. Applications ranging 
from tacking or seaming of foils 
to current pressure welding ap- 
plications may be possible by 
ultrasonic techniques.” 

A new era in ultrasonic weld- 
ing applications is here. Sciet 
tists are busy every day conduct- 
ing experiments that will lead to 
a simplified application of both 
equipment design and _ practical 
field and in-plant use of these 
techniques. 
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aus, J. CUTTERS 


Standard equipment for 
trimming film and negatives 


eading companies, like Avco, use these sturdy 
weds rutters and find them highly satis- 
factory because of the following features: — 
1, EXCLUSIVE SELF-ADJUSTING CLAMP, faced 
with sponge rubber, which securely holds 
material to be cut and also makes for 


SeRING TENSION CUTTING DEVICE makes 

knife self-honing and assures clean, accu- 

rate cut in one easy stroke. 

. SAFETY SPRING ON BLADE HANDLE pre- 
vents accidental dropping. 

4, HIGH GRADE STEEL BLADES require less 
sharpening, but are easy to remove. 

5, ADJUSTABLE GAUGE & STEEL RULE MEAS- 
URE make possible greater accuracy. 

Table model available in 12”, 16”, 20”, 24” and 

40” sizes; bench model in 24”, 30” and 36” 


~ 
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ALE MANUFACTURING CO. 
WEB WINDERS © SHEARS (Hand & Automatic) 


SLITTERS © DIE PRESSES 
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= 31 Salisbury Street, Worcester 5, Mass. 








The SOCIETY of 
PHOTOGRAPHIC 
INSTRUMENTATION 
ENGINEERS 


invites you to their 


ANNUAL 
CONVENTION 


Ambassador Hotel, 
Los Angeles 
August 4, 5, 6. 


23 Technical Sessions will stress 
photographic instrumentation 


THE EXIBORAMA 
will display over 
$1,000,000 
worth of photographic equipment 
developed for Instrumentation in 
the Space Age. 


For Booth Information contact: 


SPIE Exiborama 
‘/o Jack Kiel, Photosonics, Inc. 

2704 W. Olive Avenue 

Burbank, Calif. 


For hotel reservations contact the 
Ambassador Hotel direct. 
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TECHNICAL 
TRENDS 


continued from page 75 





need is as unjust and unreason- 
able as blaming the shutter or the 
iris diaphragm — all three are 
marked with figures which, have 
been arrived at from physical 
data within the terms of refer- 
ence, can not be argued. 

How, then, to get over the 
problem of too-generous expo- 
sure which undoubtedly exists to- 
day? The trend towards smaller 
negative sizes and bigger enlarge- 
ments, the demand for better and 
better definition makes the over- 
exposed negative thoroughly un- 
popular, and rightly so. There is 
no point in excessive negative 
density and to be able to cut your 
exposure to half, or less, of that 
the meter shows is sound prac- 
tice. 

It has become commonplace 
for writers in the photographic 
journals to list two sorts of ex- 
posure indices, the manufac- 
turer’s and a much bigger number 
which will give a negative with 
the minimum tolerable shadow 
detail. There is no doubt that this 
is a convenient way of getting 
around the problem and some 
film manufacturer’s, too, are go- 
ing along with this trend for some 
of their products. 

But it is important to realize 
that this is only an expedient way 
of doing the job and not neces- 
sarily the only or correct way. In 
fact, we are again beginning to be 
faced with exposure index infla- 
tion with no more justification 
than there was for the Scheiner 
inflation of long ago. The proper 
place to make this adjustment is 
in the exposure meters and expo- 
sure tables, charts, and what have 
you that almost every photog- 
rapher relies on today. 

The difficulty, of course, is that 
there are millions of such devices 
already in use and the chances 
of changing over are pretty slim, 
when looked at objectively. So 
it would seem that we have to 
accept that the only reasonable 
way to get rid of the safety factor 

continued on page 92 
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LENS BANK 


Whatever your lens need . . . B&J can provide 
you “Off the Shelf’? action! Large ‘‘Room-Size"’ 
Vaults hold thousands of Photo Optics and! include 
famous brands of the world’s finest domestic and 
foreign manufacturers . . . lenses of every con- 
ceivable speed & size, from 14” to 80” big Berthas. 


All Lenses sold on a 15-Day Free 
Trial UNCONDITIONALLY GUARANTEED! 


RESEARCH OPTICAL ASSEMBLY LAB- solves 
your special custom lens problem! In our modern 
fully equipped lab; precision grinding, rigid test- 
ing, custom mounting, and lens coating are speedily 
done by expert craftsmen to meet the specific re- 
quirements of such companies as Ford, R.C.A., 
G.E., Atomic Energy Comm., etc. Write Mr. Albert 
James, today — IP-659 
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You can hardly tell original from dupli- 
cate! That's the kind of amazing color 
quality you get with Realist’s duplicate 
Stereo and 35 mm slides—whether you 
order one slide or thousands! Slides are 
cardboard mounted, ready for viewing. 
Each individual slide inspected for fidel- 
ity and color-balance. Fast delivery; new 
low prices to industry! 
Write for complete information and prices! 
Dept. B, Stereo Slide Service, 


2051 North 19th Street, Milwaukee 5,Wis. 
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Distributor: 


Western States 
EY LA GRANGE, INC., Hollywood 38, Cal. 


‘qwest Distributor: 
(i WuITE PHOTO SALES, INC., Chicago 13, bil. 














j Red yi 
Wide Angle “Golden 





Wherever fine photographic products are sold! 


fe] All other states GOERZ direct. 
Now with nation-wide availability, you can share the thrilling experience of 
working with any of these fine, top-quality masterpieces of optical design. ‘ 


See your local dealer for complete information. 


PRECISION LENSES Precise photos require precision lenses. 
psy. P. GOERZ AMERICAN OPTICAL COMPANY tnwood 96, Long tstand, New Yi 


Western States Distributor: LA GRANGE, INC., Hollywood 38, Cal. @ Midwest Distributor: WHITE PHOTO SALES, INC., Chicago 13, ll 
Circle No. 539 on Post Card 
















82 





mo light with detachable 
esi i the stand. 


: {lumination 212 
Illustrated leaflet 











































ee the Type B Hine- 
207 
it Model VI. 
a inside Pictures Made Easy 213 
ut Victor Corp. Basic tips on 
Se lighting. Of interest to 
aoe and professional. 
208 MICROFILMING 
bs: sve Time and Space 214 
hure on how microfilming can 
209 i ra on storage space and save 
Den- tine usually lost in search and refer- 
vharts ence. 
Universal Reader 215 
Documat, Inc. Detailed informa- 
"I tn about the microfilm reader for 
tyth roll film and unitized film. 
210 
ation | SERVICES 
ffect 
Film Documentation 216 
211 Cinefonics, Inc. Booklet describing 
ivin flm documentation and technical film 
: services for military and industry. 


Film Services 217 

Colind Photography. Price list of 
film strips, color slides, duplicates, mo- 
tion picture recording and record pro- 
duction services. 


brilliantone Cine Prints 218 


National Cine Laboratories. Cata- 
log and price schedule of complete 
$m and 16mm laboratory service. 


‘Clip Book” Art 219 


Harry Volk Jr. Art Studio. Infor- 
mation on two art services: “The Clip 
Book of Line Art” and “Art Director's 
Clip Kit,” 


Color for Industry 220 


Kurt Mayer Color Labs. Quota- 
tions, data on Printon, transparency 
duplication, and Type C. 

Custom Color Service 221 


Kurshan & Lang. Photographic re- 
— for advertising and indus- 


lémm Films 222 


/ W. Colburn Laboratory, Inc. 
rochure of printing, processing and 
special services, 
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custom printing from color negatives, 
transparencies and artwork. 
Film Holders and Repairs 224 


Hoffman Professional Camera Com- 
pany. Brochure on film holders and 
repairs, bellows and slides. 


Rockwell Color 225 


Rockwell Color. Information on re- 
search and development processing of 
Kodachrome movies and slides. 
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Reversal Processing 226 
Lab-TV. Professional 16mm _ black 


& white reversal processing. Circular 
available. 
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Victor Animatograph Corp. Booklet 
on how industry profits from the use 
of sound films. 


16mm Camera 228 


Pathe. Details on new continuous 
Reflex Cine camera with variable shut- 
ter, 6 speeds and warning signal 
against overwinding and closed shut- 
ters. 


Production Economies 
in TV 229 


Animation Equipment Corp. Article 
reprint on uses of animation tech- 
niques and equipment available for 
reducing costs. 


Mitchell 16mm Professional 230 


Mitchell Camera Co. 20 pp. Bro- 
chure illustrating application of the 
16mm camera in business and in- 
dustry. Manual of operation for cam- 
eras and accessories, 


Rental Equipment 231 
Birns & Sawyer. Catalog of motion 


picture equipment, including the 
Aquarri underwater housing for 
16mm. 

ColorTran 232 


Natural Lighting Corp. Lighting 
system which can easily be attached 
to modern cameras having tracking 
light holders and fitted to older 
models and gallery cameras. 
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Superior Bulk Film Co. Large line 
of bulk film, home processing, and 
movie editing equipment. 
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CAMERAS, LENSES, 
ACCESSORIES 











VIEWERS, PROJ 
SCREENS, SLIDES 








Carter CarPac 277 
Carter Mfg. Co. Specifications of 


cartop shooting platform with space 
for two men and their equipment. 


Minolta Camera 235 

FR Corp. Specifications on new V2 
cameras which has 1/2000 of a second 
shutter speed, 


Film Holder 236 


Polaroid Corp. Details on new Land 
film holder which instantly adapts 4 x 
5 camera for 60-second pictures. 


View Camera 237 

Calumet Mfg. Corp. Booklet de- 
scribes 415 view camera which takes 
pictures as the eye sees the subject. 


Sekonic Brockway “S” 238 

Sekonic. Unit features ASA .1 to 
12,000, lens stops f/1 to f/45. ‘Takes 
reflected and incident light readings. 


Floating Action Tripod 239 

Davis & Sanford Co., Inc. Leaflet 
on tripod with movie or still head. 
“Floating Action.” Two models, large 
and small, 


Hasselblad Camera 240 


Paillard Products, Inc. Photo il- 
lustrated pamphlet points out Hassel- 
blad features including interchange- 
able lenses, exposure value system, 
etc, 


Lenses 241 


C. P. Goerz. Data sheet of Golden 
Dagor, Golden wide-angle Dagor and 
Red Dot Artar precision photo lenses. 


Monorail View Camera 242 


Burke & James, Inc. Booklet de- 
scribing the operation and uses of the 
commercial view camera. 








Projection View 


Camera Optics Mfg, Co, 
automatic 2 x 2 projection table y 
er for sales presentations, 


Tape Viewer 


Airequipt Mfg. Co., Ine, F , 
2” slides. Can be used nic’ 
automatically. 6’ cord and aa 
switch. 


Projection Screen ' 


Radiant Manufacturing Corp, Cy 
plete details on glass-beaded prog 
tion screen, 


Projector Table 


Miller Mfg. Co. Specification sw 
on projector table which is self adiy 
ing to the uneveness of the flor 


Projector 
Genarco, Inc. Pamphlet on 3) 
watts, remote control, 70 slide chang 
slide projector. 
Stereo i) 
Realist, Inc. Details on how tod 
tain stereo counter display to bolt 
interest in stereo photography, 
Projection Screens 


The Da-Lite Screen Company, Di 
on Videomaster A projection scr 


Teaching and Training 
Bell & Howell. Booklet describe 


the uses of magnetic-sound projecta 
in industry, schools and churches 


Projectors 


Triangle Projectors, Inc. Details 
continuous daylight motion pic 
projectors. 





AUDIO 




















INSTRUMENTATION 
High-Speed Cameras 243 
D. B. Milliken Co. Specification 


sheet of high-speed 16mm motion pic- 
ture cameras for airborne, sled, or 
static tests. 


Multidata Camera 244 


Flight Research, Inc. Leaflet de- 
scribing Model V 70mm data record- 
ing camera specifically designed for 
missile tracking. 


Densichron 245 


W. M. Welch Scientific Co. Illus- 
trated booklet describing Densichron 
high stability instruments for detect- 
ing and measuring light intensities. 


Electronic Specialists 
DuKane Corp. Descriptive lit 


ture of full line of sound units i 


slidefilm projection equipment. 


Catalog No. 59 

Harwald Co., Inc. Illustrated, 
scribes entire line of audio-visual # 
film handling equipment. 





DARKROOM, SUPPLIES 
AND EQUIPMENT 








Filmstrip Containers 


Richard Mfg. Co. Information 
Poly-Cons filmstrip containers for s 
age and shipping. 
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simplex Dryers 258 

Simplex Specialty Co., Inc. De- 
scriptive illustrated folders on com- 
plete line of print dryers . 


Presto Splicer 259 


Prestoseal Mfg. Corp. Picture se- 
quence illustrates use of butt-weld 
splicers for movies, microfilm, and 
magnetic tape. 


Tru-Stat Paper 260 


Peerless Photo Products. Data on 
various types of Tru-Stat paper in- 
duding matte, glossy, and semi-glossy. 


Washer 261 
Lenz Washer Co. Construction de- 
sign and performance characteristics 


of Hi-Speed Rotary Print Washer. 
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LATE MAKER 


i 








Six models to choose from! 
On all models, vacuum frame 
loads in conventional face-up 
manner...then—with a 
touch of the release knob— 
entire frame pivots down- 
ward for even exposure. 
Special-design reflector and 
built-in carbon arc lamp. For 
plates up to and including 
the following sizes: 13” x 18”, 
18” x 24”, 21” x 26”, 28” x 32”, 
30” x 40”, and 50” x 62”. All 
models easily operated from 
one position. Write for Bul- 
letin 500B. IP 


company, inc. 


Coogent Sete 
an actory: 
824 S. Western Ave., Chicago 12, III. 


Eastern Sales and Service: 











214 Fourth Avenue, New York, N.Y. 
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Color Labmaster 262 

Houston Fearless. Specifications of 
color Labmaster 16ARC15 for 16mm 
color film processing. 


Plastic Laboratory Apparatus 264 


The Nalge Co., Inc. Catalog of line 
of polyethylene and polypropylene lab 
ware. 


Anhydrator 265 


Oscar Fisher Co. Data on apparatus 
designed to dry film without heat in 
less than 10 minutes. 


Processors 266 


EDL Company. Specifications of 
various continuous film developing 
machines. 


Color Processor 267 


Reel E-Z Corporation. Catalog on 
Reel E-Z automatic color processor. 


Processing Equipment 268 


Leedal, Inc. Catalog No. 75 gives 
an outline guide for space and equip- 
ment for new installations — expansion 
or remodeling. 


Professional Equipment 269 


Television Equipment Co.  Illus- 
trated brochure with rental price list 
of film-editing, lab and studio equip- 
ment. 


Equipment 270 


nuAre Co., Inc. Catalog of prod- 
ucts including plate storage cabinets, 
offset plate-makers, printing frames, 
arc and gravure lamps and detectors. 


Radiocopy Paper 271 


Kilborn Photo Paper Co. Descrip- 
tion of high-contrast projection paper 
for microfilm copying. 





MISCELLANEOUS 











Catalog 273 


Color Corp. of America. Technical 
information and prices on color prints, 
transparencies and separations. 


Learn more ...earn more 276 


School of Modern Photography. 
Illustrated booklet on the school’s 
methods and teaching systems, op- 
portunities in photography. 


Cabinets 279 


Multiplex Display Fixture Co. 
Booklet describing all steel slide cabi- 
nets for use by educational institu- 
tions, hospitals, government depart- 
ments and the medical profession. 


Silver Recovery 281 


The Willier Way. Details on sys- 
tem of recovering and selling silver 
left in fixing tank. oO 


cascorlig 


















® 


ascorlight 
SERIES 500 
ELECTRONIC FLASH 


Three new light units and a new 100 watt- 
second studio power supply enable you to 
equip your studio with an efficient, easy-to- 
control and complete 3-light setup for less 
than $500.00. The economy group, including 
the 100 watt-sec. power supply (without 
stands) includes: 

A525 — 16” Main Light Assembly. . . $165.00 
A526 — Baby Spotlight Assembly . . .$160.00 
A527 — Small Backlight Assembly . . .$150.00 


There are other 100 watt-second and 200 
watt-second assemblies available, giving you 
a choice of setups ranging from the most 
economical to the very ultimate in controls, 
versatility and professional appearance. 





YOU GET MORE THAN 


JUST A SPEEDLIGHT 


WHEN YOU BUY 


oie 4 t 
You Get: 


WIDEST SELECTIONS TO CHOOSE FROM — 

= Ascor can offer more than 50 pe oe 

models, assuring you of the unit best suited 

for (oi very own requirements. 
BUILDING-BLOCK DESIGN — 

Ascor’s exclusive ‘“‘building-block’’ design 
permits adding and interchanging power sup- 
lies, light units and accessories to meet 
— c a. as = — without 

making existing equipme solete. 
LONG-LIFE CONSTRUCTION — 

Ascor — is designed and constructed 

to bars up under gruelling use over long 

periods. 

QUALITY COMPONENTS — 

Ascor incorporates into all Ascorlights only 
the highest Dagan components, so very vital 
for TOM. BU e T UNITS AT 

CUSTOM-BUILT UNITS AT 
“MASS-PRODUCED” PRICES — 

Ascor can make thousands of variations from 
numerous standard light units and power 
supplies, giving you an actual custom set-up 

at a sensible price. 

SERVICE AND RELIABILITY — 

Ascor, a pioneer and leader in speedilight 
research and devel nt since 1946 offers 
you the faciiities of its technical and engi- 
neering staffs to help you solve your speci 
lighting problems. 

® Write for illustrated data sheets and the 

name of your local authorized Ascor dealer. 
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ELKAY PHOTO PRODUCTS 





DARKROOM VENTILATORS 
An absolute MUST in every DARKROOM 
SINGLE — $16.95 


(Cap. 85-100 cu. ft. 
per Min.) 


DOUBLE — $23.50 


(Cap. 170-200 cu. ft. 
per Min.) 


ELKAY QUALITY TANKS 





CAT. T-450 
4x5 


CAPACITY 12 4 x 5 
HANGERS 


REQUIRES - 2 QT. 
DEV. 


COMPLETE WITH LID 
$4.95 





CAT. T-111 
5 x 7 TANK 


CAPACITY - 15-4x5 


COMPLETE WITH 
“LITE-TITE’ COVER 


REQUIRES- 6 Qt. Dev. 
$9.95 





Also available in 8 x 10, Roto, Adjustable 
and Many other sizes. 


Write today for free literature 


ELKAY PHOTO 
PRODUCTS 


287 Washington St. Newark 2, N. J. 
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Since 1893... 
SUPPLIERS TO INDUSTRY 


Manufacturers of a Complete 
line of Photographic Envelopes. 


Featuring WELD-SEAM® 
NEGATIVE PRESERVERS 


in all sizes. 


WELD-SEAM® adhesive is non- 
hygroscopic developed exclusively 


for Photographic Envelopes. 


Write for samples and price 


WORCESTER SPECIALTY 
ENVELOPE CO., INC. 


213 Summer Street 
Worcester 8, Mass. 
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Queens Boulevard, Forest Hills 
75, N.Y. 


@ Karl Adams, Jr., has been re- 
elected president of Microdeal- 
ers, Inc., national organization of 
independent microfilm dealers. 
Hendrick Ten Eyck, retiring 
president of the National Micro- 
film Association, is the new Mi- 
crodealers secretary and Arnold 
Watland the association’s treas- 
urer. 


@ Prize-winning samples of in- 
dustrial, commercial and portrait 
photography taken by 24 Chi- 
cago-area Masters of Photogra- 
phy are being exhibited in the 
new Chicago Sun-Times Build- 
ing. Co-sponsored by PPA., the 
color and black-and-white show 
began the first week in May. In 
New York, The Metropolitan 


Museum of Art, recognizing pho- 
tography as an art form, is de. 
voting an entire section to 50 of 
the best pictures ever taken by 
photographic means. This will be 
a continuing exhibit. 


@ If you own a Polaroid Land 
camera, you should soon be 
getting free copies of an illus. 
trated magazine called “The Min- 
ute Man.” It will feature photo 
ideas, instructive articles, and top 
quality prints. To be sure you're 
on the mailing list, send name, 
address, and serial number of 
your Polaroid camera to: Custo- 
mer Service Dept., Polaroid 
Corp., Cambridge 39, Mass, 


@ If you're going to be visiting 
New York this summer, drop in 
on Chartmakers, Inc., 480 Lex- 
ington Avenue. They are holding 
a series of educational sessions on 
the problems of planning and 
giving visual presentations. Tick- 
ets are available on request. 





Photographic 
Calendar 


Industrial Photography invites notices 
of all meetings, conventions, or other 
events of interest to our readers. For 
inclusion, information must be receiv- 
ed at least two months in advance 
of the event. 


June 


11—17 11th annual meeting, Tech- 

nical Assn. of the Graphic 

Arts, Hotel Manger, Roches- 

ter, N.Y. 

16 9th annual Photographic In- 

dustry Golf Outing, Briar 

Hall Golf & Country Club, 

Briarcliff Manor, N.Y. 

18th annual seminar for pho- 

tographers and editors, Kent 

State Univ., Kent, Ohio. 

Audio-Visual workshop, In- 

diana Univ., Bloomington, 

Ind. 

22-27 Graphic Arts Quality Con- 
trol intensive course, Roches- 
ter Inst. of Technology, 
Rochester, N.Y. 


July 

6 Graphic Arts four-week 
course, Rochester Inst. of 
Technology, Rochester, N.Y. 

25-28 Natl. Inst. for Audio-Visual 
Selling, Indiana __—dUniv., 
Bloomington, Ind. 

19-23 Natl. Audio-Visual Conven- 





tion & Exhibit, Morrison 
Hotel, Chicago, III. 
PPA Natl. Convention & In- 
dustrial Photographers Con- 
ference, Hilton-Statler Hotel, 
Los Angeles, Calif. 


26—30 


August 


4—6 Exhiborama, Society of Pho- 
tographic —_Instrumentation 
Engineers, Ambassador Ho- 
tel, Los Angeles, Calif. 

31—Sept.3 Biological Photographic 
Show, New Royal Hotel, 
Montreal, Can. 


September 


2-13 19th North American Intl. 
Photographic Exhibit, Cali- 
fornia State Fair, Sacramen- 
to, Calif. 

6-12 Graphic Arts Show, N. Y. 
Coliseum, New York City. 


14~-16 MPDFA Canadian Show, 
Royal York Hotel, Toronto, 
Can. 

20-25 14th annual Conference & 
Exhibit, Instrument Society 
of America, The Amphi- 
theater, Chicago, IIl. 

28—Oct.1 Industrial Film & Audio- 
Visual Exhibition, N.Y: 
Trade Bldg., New York City. 

October 

24-25 Intl. Color Slide Exhibit, 


Museum of Science & Indus 
try, Chicago, Il. 



























INDUSTRIAL PHOTOGRAPHERS 


ARE IN THE VANGUARD FOR INDUSTRY’S PROGRESS 


7 th NATIONAL INDUSTRIAL PHOTOGRAPHIC CONFERENCE 


Sponsored by 
Professional Photographers of America, Inc. 


STATLER HILTON HOTEL—LOS ANGELES—JULY 26-31 





SUNDAY, JULY 26 
9.00 Registration Center Open — Statler Hilton Hotel 
10:00 Pre-Council Meetings — Industrial Division 
9.00 Opening of Trade Show — Statler Hilton Hotel 
3.40 “The European Photographer” — James A. Stewart 


MONDAY, JULY 27 

7:45 Continental Breakfast - Garden Room 

9:00 “Off-Beats Attract Attention” — Alex Anderson, VP 
Guild, Bascom & Bonfigli, San Francisco 

9:40 “The Still Photographer & Motion Picture Assign- 
ments” — John P. Breeden Jr., Ford Motor Co. 

10:35 “Preparation of Film Reports” — Warren G. Kem- 
mer, Convair-Astronautics, San Diego 

11:15 “Time-Lapse Photography” 

11:50 “Getting the Most Out of the Small Negative” 

9:00 “New Products” — David B. Eisendrath Jr. 

3:00 Industrial Roundtables and Trade Show 

8:00 “Motion Picture Clinic” — David B. Eisendrath Jr. 


TUESDAY, JULY 28 

7:30 Continental Breakfast — Garden Room. 
Field Trip — USAF Flight Test Center, Edwards 
Air Force Base. Bus leaves hotel at 8:00 a.m. 

10:00 Welcome — Col. Charles A. Brown, Lt. Col. Strand- 
berg. “Requirements for Photography at Flight 
Test Center’— Photo Branch Representative; 
“Quantitative & Qualitative High-Speed Photog- 
raphy” — William G. Hyzer, Consulting Research 
Engineer, Janesville, Wis.; “Infrared Photography”— 
Karl-Heinz Lohse, Aeronutronic System, Inc. 

11:45 Tour Photo Branch Facilities 

12:30 Tour Flight Line 

2:45 Witness 20,000-Foot Sled Run and inspect photo 
equipment installation 


WEDNESDAY, JULY 29 
7:45 Continental Breakfast — Garden Room 


COMPLETE PROGRAM 





9:00 “Engineering Drawing Miniaturization—Techniques 
for Maximum Benefits’ —M. G. “Buzz” Holland, 
North American Aviation Inc., Los Angeles, plus 
panel of six representatives of equipment and sys- 
tems development companies. 

2:15 “Sports Photography” — James F. Laughead, Dallas 

2:30 Industrial Roundtables and Trade Show 

3:15 “Angles for Architecture” — Frank Lotz Miller, N.O. 

7:30 Annual Awards Banquet — Statler Hilton Hotel 


THURSDAY, JULY 30 
7:45 Continental Breakfast — Garden Room 
9:00 “Color Photography in Industrial Advertising” — 
Clarence Hansen, Allis-Chalmers, Milwaukee, Wis. 
9:40 “Large Areas in Color” 

10:35 “Color and the Industrial Photographer” —G. E. 
Keeney, Rapid Colorprint Co. Inc., Glendale; Len 
Zoref, Kurshan & Lang, New York; Ulric E. Meisel, 
Meisel Photochrome Corp., Dallas; Philip J. Le- 
tourneaux, Color Technique Inc., Chicago. 

1:15 Industrial Division Luncheon — Speaker from Space 
Technology Lab 

3:00 “Methods Forum”—James E. Hampson, M. Photog., 
Arkansas Fuel Oil Corp., Shreveport 

9:00 “Sermons from Science”—Dr. Irwin A. Moon, James 
Moon, F. Alton Everest, Moody Inst. of Science, LA 


FRIDAY, JULY 31 
:45 Continental Breakfast —- Garden Room 
:00 “The Mechanics of Visual Presentations” — Walter 
Lawton, Stanford Research Institute, Menlo Park 
9:40 “Techniques & Applications of Diazo Materials in 
Visual Presentations” — James Cooper, U of Michi- 
gan, Willow Run Labs, Ann Arbor 
10:35 “Photographic Tools in Etched Circuit Manufac- 
ture” Robert E. Goode, Hughes Aircraft Co., Tucson 
11:15 “Low Cost Printed Circuits by the Photographic 
Process” — Tom Negro, Collins Radio, Cedar Rapids 


FILL IN AND MAIL COUPON .. . DO IT TODAY! 

















To: THE PROFESSIONAL PHOTOGRAPHERS OF AMERICA, INC. 
152 West Wisconsin Avenue, Milwaukee 3, Wisconsin 
| want to attend the SEVENTH ANNUAL NATIONAL INDUSTRIAL PHOTOGRAPHIC CONFERENCE, at Los Angeles, California, July 26- 
31, 1959. Enclosed is WAY CHIEN TOE Ge os seccccccsstvaseerciacsis 1 pre eee reservations in the name(s) of: 
I is ccisdsasvsisivic densest wicca G ce ade cael eta memes shel ce el ended aalatatanel aaa 
I ens savennindinnesveonanedbip aphaaent caghcson sek cee a le le Na lg hae Oe 
| strEET ADDRESS COP POI aie iptv shale eR eco ed lane deck bcp ama ane ck sae 
EE A EE ES BE ses po a ae Be | 
| suPcrion’s oe REE ARSE VO Ha de casa Resse eed Ee! ne Se Re CC Co ae Pe 
| Registration fee is $21.50 which includes membership dues in the Industrial Division, PP of A. 
(Fee for wives and immediate members of family is $9.50 each.) 
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LABCRAFT 
FOR 16MM 


BLACK « WHITE 


Labcraft is fully equipped, expertly 
staffed to handle all your 16 MM 
Reversal and Negative-Positive 
processing in Black and White. 
Labcraft also offers duplicate 16 
MM Color and B&W printing, edit- 
ing and sound recording. Film sold 
with processing included. The num- 
ber to call is... 


UTAH 1-4334 


LABCRAFT 
INTERNATIONAL CORPORATION 


4019 PROSPECT AVENUE 
CLEVELAND 3, OHIO 
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REPRODUCTIONS 





Reproduction Quality 
Duplicate Transparencies 
Guaranteed To Match Or 

improve The Original 

Display Transparencies 
4x5 To 30 x 40 
8 x 10, 100 quantity $1.50 ea. 


Type C—Color Prints 
8 x 10, 100 quantity $1.50 ea. 
Reproduction Quality 
Type C—Color Prints 
8 x 10—$12.50 
11 x 14—$20.00 
16 x 20—$40.00 


Special Quotations on Request 


PARKWAY GALLERIES INC. 


854 W. Belmont Ave. 
Chicago, Illinois 
Diversey 8-1500 
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work. If he sticks to that exclu- 
sively, the time comes when his 
work may become dull again, and 
back he goes to the larger camera, 
where his work is more dynamic 
than it ever had been before. 

Morris: Which cameras and len- 
ses have you found best? 

Rus: Why limit myself? I own 
and use constantly several 35’s with 
lenses ranging from wide-angle to 
telephoto; a 2.8 Rollie with close- 
up attachments; a 4x5 Linhof with 
a battery of lenses, and a 5x7 
Deardorff with 4x5 and 5x7 backs 
plus a lens-board adapter so that 
in addition to its own lenses it also 
takes all my Linhof lenses. 

I use whatever camera I think 
will cover a story best for a par- 
ticular client. I never go out with 
less than two different types of 
camera. 

Nor do I believe in specializing 
in any other technical way. I use 
available light where it does the 
job best, whether on 35mm or 5x7. 
When possible, I like to control 
available light to my needs by 
opening or closing blinds, moving 
my subject, turning lights on or 
off, using 75, 150, or 300-watt 
tungsten lamps, or a bounce strobe 
to fill in shadows or give me ac- 
cents, and so on. There are other 
jobs on which I use strobe, or 
floods, or spots, or flash. Always, 
I try to use the lighting that will 
do that particular job best. 

Morris: How about color? trans- 
parencies? negative color & type 
C prints? 

Rus: Every assignment calls for 
its own decisions. Color negative 


is excellent where the client wants 

to turn out a quantity of color 

prints. Let's say a manufacturer 

has 25 salesmen, and he likes to 

supply each with color prints of 

new products. Obviously he can’t 

go to letter-press or offset, and dye 

transfer prints are too expensive, 

So you shoot it in Ektacolor (or 

Kodacolor), deliver Type C prints 

and he is happy. But if he wants — 
a picture for reproduction, he will 

probably want to reproduce di- | 
rectly from a transparency to avoid 

loss of sharpness or color fidelity, 

So you shoot Anscochrome or Ek. 
tachrome and deliver that. 

Don’t overlook good old Koda- 
chrome. I shoot a lot of 35mm 
Kodachrome for use in projection 
or hand vewers, for sales, education 
or quality control, as well as for 
reproduction purposes. 

At the other extreme, some 
clients insist on color being 8x10, 
Although you can get better speed 
and much better optics on the 
smaller cameras, and achieve depth 
of field more easily, if they insist 
on 8x10 you have to shoot that 
size. In fact, I never shoot 5x7 
black-and-white any more. I use 
that size only for color, and only 
when I haven’t yet educated a 
client to the fact that I can give 
him better color, with more depth 
of field, and less of a lighting 
problem, on 4x5. I give him what 
he insists on, but keep trying to 
show him that there are other 
ways. You must keep educating 
your clients all the time. 

Morris: Have you found any 
limitations on color for industrial 
photographers? 

Rus: First, of course, is budget. 
Color costs more to shoot, and 

continued on page 89 





Photographer’s CarPac 





ae i ge 


Ample support ‘or two mon and their equipment, A 
substantial, easily accessible shooting platform. Models 
from $165-$225. Write for illustrated folder. 


A necessity for the commercial, press 0 
motion picture photographer. 


A Few of the Nationally Known 
Users of the Photographer's CarPat 
AUSTIN WESTERN DIVISION, Aurora, Ill 
CONVAIR ASTRONAUTICS (2), San Diego 
GENERAL PETROLEUM CO. Los Angeles 
WAGNER TRACTOR, Portland, Oregon 
KOA-TV, Denver, Colorado 

KHOZ-TV, Harrison, Arkansas 
WJAR-TV, Providence, R.I. 

WKBN-TV, Youngstown, Ohio 
WPRO-TV, Providence, R.I. 

NBC-TV NEWS, Los Angeles, Calif. 
HUGH ACKROYD, Portland, Oregon — 
AUTOMOBILE CLUB of Southern California 
BURTON FRASHER, JR., Pomona, Calif. 
H. W. VENDIG, Kansas City, Missouri 
EZRA STOLLER, Rye, New York 
WILLIAM WOLLIN STUDIO, Madison, Wis. 
HIGHWAY DEPT., State of Kentucky 
HIGHWAY DEPT., State of Minnesota 





CARTER MANUFACTURING CO. 1231 5S. E. Division St., Portland, Oregon, BE 27 
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more to reproduce. But granted 
that the client wants color and is 
prepared to pay for it, the greatest 
limitation is the lack of good house- 
keeping in many plants and in 
some industrial areas. 

Another problem with industrial 
color is lighting—and the worst of 
this is in chemical or other plants 
where there is explosive atmos- 
phere. In such places you use the 
fastest film you can get, whether 
or not it gives you perfect color 
rendition. You can do better with a 
35mm or 214x214, but if you have 
to use 4x5 or larger, take advan- 
tage of swings and tilts to help you 
equalize overall focus. 

Morris: Do you have a favorite 
film? 

Rus: Like yourself, Morris, I 
remember the days when Weston 
32 was a fast film. I appreciate 
today’s high-speed films, but I’m 
very much aware of their limita- 
tions. I’m especially aware of the 
need to keep the depth of field 
shallow on some types of picture, 
and the problem of keeping from 
overexposure on small-camera len- 
ses. that only go down to f/16 or 
f/22. 

I restrict my use of the high- 
speed films (usually Super Hypan 
in all sizes from 35mm to sheet 
film) to available light indoor shots 
or some types of night exteriors. 
I try to avoid using it outdoors or 
with flash or strobe, especially 
where I want to use larger lens 
openings to keep the background 
unsharp so it doesn’t invade the 
foreground. 

Outdoors, and when I have 
plenty of light indoors, I prefer 
Verichrome Pan (35mm or 120) or 
Super Panchro Press Type B (sheet 
film). On all jobs, I carry both 
the high-speed and the medium- 
speed film. Occasionally, for spe- 
cial purposes, I use Panatomic X. 

Morris: What developers do you 
use for mini film or for larger sizes? 

Rus: I use the same developer 
for all my negatives—a soft-working 
fine-grain developer. Of course, 
different film sizes require different 
processing— a smaller negative 
should be less dense, less contrasty. 
Also, different subject matter re- 
quires different darkroom treat- 
ment— contrasty subjects need less 
development; hazy days or flat 
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overall lighting may need a little 
more. I handle all these problems 
by developing all negatives by in- 
spection. 

I do almost all my printing on 
glossy paper, because I like sharp, 
crisp prints with a good range 
from black through many halftones 
to white. In most cases I use 
double-weight, and unless the cli- 
ent prefers a blotter-dried print, I 
dry them on tins for high gloss. 

Since exposing is only one re- 
lated step in a long chain from 
planning to the delivered print, I 
like to do the processing myself— 
and I do mean myself; I have no 
assistants. Of course, where nec- 
essary for the clients’ needs I will 
let them have the negatives for pro- 
cessing, but I feel the job is in- 
complete when I do that. My 
original set of finished prints on a 
job are either 8x10 or 11x14, de- 
pending on the client. I prefer 
11x14— I can make better prints 
on that size because of greater ease 
of projection control; but where 
prints have to go into an 8x10 file, 
the larger is an imposition on the 
client. 

Morris: What, then, Rus, is the 
future of industrial photography as 
far as the photographer is concern- 
ed and, on the other hand, as far 
as business and industry are con- 
cerned? 

Rus: Look, Morris, as we have 
agreed on many occasions, the fu- 
ture for the photographer is in his 
own hands. He must continually 
educate his clients and/or editors 
and company executives to better 
photography through intelligent ap- 
proaches, so assuring continued use 
of photography. The future, as far 
as industry is concerned, is in the 
hands of the photographer, too. 
Let’s face it! If photography won't 
help industry, they will not use it. 
Photography is used to sell a prod- 
uct, a company, or for functional 
purposes within the industry itself 
(as a cost reduction tool), and 
other specialized purposes. If it 
won't help sell cars for example, 
the Ford Motor Company would 
not have a million dollar installa- 
tion. It is up to the photographers 
to find new uses for their craft and 
so make themselves ever more in- 
dispensable to industry and there- 
fore preserve their future as pho- 
tographers in industry. Oo 
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incorporated in exposure meters 
and calculators is to re-rate all 
our sensitive materials in the way 
that has begun to be accepted 


wherever a national film speed 
standard exists. 

But the most important fact of 
all, and one which must be very 
seriously considered, is that the 
re-rating must apply to all sen- 
sitive materials and not just the 


fastest. Otherwise we have de- 
based our film speed standards 
and eventually they will be just 
as worthless as any currency 
which has been the victim of run- 
away inflation. 
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be critically controlled for optimum qual- . | . 
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ity under a wide variety of applications. 
In fact, so ideal is Versapan’s panchro- 
matic balance, that it is a preferred emul- 
sion for critical portrait, commercial and 
industrial applications as well as color sep- 
aration work! Why not try Versapan to- 
day for your critical assignments. Ansco, 
Binghamton, N. Y., A Division of General 
Aniline & Film Corporation. 
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Circle No. 506 on Post Card 


This offer 
open to 
specialists... 


We’re offering these highly informative catalogs to 
those special persons who reproduce documents or 
do in-plant printing. 

One book contains vital data about Kodak ma- 
terials for the graphic arts. Tells you what’s avail- 
able; how, when, and where to use each material 
for best results. 

The other book contains vital data about Koda- 
graph reproduction materials. These are materials 
that enable you to produce superior reproductions 
of drawings. 

These books aren’t light reading—they’re meant 
for professionals. In fact, we’ve put more informa- 
tion and illustration into them than an unprofes- 
sional person could possibly contend with. 

Use the coupon to obtain your free copy of either 
one book or the other (both if you need them). 


EASTMAN KODAK COMPANY 
Rochester 4, N. Y. 


Please send me a copy of either Kodak Materials for the Graphic 
Arts [[] or Kodagraph Reproduction Materials [[] or both [] 
| understand there is no obligation. 
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EASTMAN KODAK COMPANY, Rochester 4, N. Y. 





